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eight volumes have been issued. The Volume of the Transactions for 
1926 therefore becomes Vol. 74; the Volume of the Proceedings, how- 
ever, will be known as Volume I. 

The Transactions will consist of two parts only, and it is hoped that 
both will be issued during the year to which they belong. Of the 
Proceedings three parts will be issued, the third, containing the report 
of the Annual Meeting and the Presidential Address, being necessarily 
published in the year following that with which it deals. 
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Mr. B. C. S. Warren's 


I. Introduction. 

In 1910, the first of Prof. Reverdin’s papers, which were to revolutionise 
our knowledge of the Hesperids, appeared in the Bulletin de la SocHU Upidojh 
terologique de Oenh)e, to be follow^ almost yearly by further papers; and 
ever since that date, in the light of those papers, it has been more and more 
evident how completely useless, not to say misleading, all the existing systematic 
works on the Palaearctic Hesperids were. The need of some such work as the 
present was becoming yearly greater, and most European entomologists were 
expecting that Prof. Reverdin would sooner or later fill this gap in entomo- 
logical literature himself. But unfortunately it was not to be so. Some years 
ago the Professor informed me that he no longer felt his health equal to begin- 
ning such an arduous piece of work, at the same time suggesting that I should 
undertake it. That my capabilities were thus highly rated in his estimation, 
led me to agree to do so ; and I can only hope that the student or collector, who 
may turn to this work for help, will not put it down feeling that the Professor’s 
coii&dence was altogether misplaced. 

A word of explanation is necessary on one or two points. First, the short 
and very fragmentary distribution lists in the systematic part. Owing to the 
past confusion in identifying Hesperid species the published data as to localities 
for the various species are entirely unreliable, and as complete accuracy was 
not only desirable, but, one may say, absolutely essential, it was felt preferable 
to reduce the lists to those records which were jproved correct. With this object 
in view I have personally examined specimens from every locality recorded, 
excepting those vouched for by Prof. Reverdin, the Rev. G. Wheeler, Dr. Verity 
and M. Oberthiir. I may add that, in all cases of difficulty, Dr. Verity sub- 
mitted specimens to Prof. Reverdin for identification, and subsequently worked 
on the information thus acquired, so that we can accept his records of the 
distribution of Italian species without question ; while of M. Oberthiir’s records, 
only those about which there could be no question have been included. In 
the distribution lists, the name after the locality is in most cases that of the 
captor of the insect. But in the case of Prof. Reverdin, it means that he has 
identified the insect, which he may have caught himself, or have received from 
some other source. The Professor has received such quantities of specimens 
from collectors in European and foreign countries, that it was quite impreic- 
ticable, and often impossible, to add the name of the captor in each case. 
The same applies to localities followed by {Chapman coU.) as distinct from 
{Chapman) ; the former implies the captor to be unknown, the latter that the 
insect was taken by the late Dr. Chapman himself. The same, of course, 
applies to those records followed by {British Museum coll.)^ etc. 

Second, it is quite impossible to study the Hesperids for long without 
realising that much of the similarity between distinct species is probably 
due to mimicry. Several very remarkable instances occur, and at one time 
I had contemplated the inclusion of a short essay on the subject. On con- 
sideration, however, it seemed that this might be out of place in such a work 
as the present. It was not possible, however, to avoid touching on it altogether ; 
so remarks on some of the most interesting cases will be found scattered through 
the work. For the benefit of those interested in the subject, I mention these 
cases here, so as to enable them to be found : — P. geron, etc., in Part IV, p. 23 ; 
T, tesseUum mimicking F. cribrellum in Part VII, p. 40 ; H. sidae and R. antonia 
under H. sidae (Part X, pp. 61, 62). 
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Third, of the plates illustrating the insects themselves a word must be said. 
They were essentially intended to be useful, to assist in the correct identi- 
fication of specimens, and to supplement descriptions of forms which although 
appearing fairly distinct to the eye do not lend themselves to really concise 
description. The carrying-out of this purpose necessitated in many instances 
the use of damaged specimens, or those which had been dissected for anatomical 
examination, for although they were not perfect specimens they showed some 
desired peculiarity. The plates, therefore, from an artistic point of view, are 
far from perfect ; but they have the merit of being absolutely accurate, and 
the reader may place complete confidence in what he sees in them. Nearly 
all the principal subspecies and races as well as numerous aberrations have 
been illustrated, and illustrated when possible by several specimens, which 
conveys the characteristic appearance of a race in a clear manner absolutely 
unobtainable by the representation of single specimens. It was felt that this 
would be of greater value in the eyes of the reader than more artistically perfect 
productions which failed to give him the information he hoped to get from them. 

It but remains for me now to acknowledge the generous help 1 have received 
from many quarters. To Prof. Reverdiii I owe so much that it becomes very 
difficult to find words to express it. The reader must remember that, but for 
the Professor’s work in past years, the ^^Titing of this memoir would never 
have been possible. Apart from this, he gave me all hLs MS. notes to make 
what use I liked of; while, all the time I have been engaged on this work, I 
have been continually corresponding with him, and he has never failed to 
answer all my multitudinous questions with the greatest care, and in the most 
complete detail, alw'ays willingly giving me to the fullest extent the benefit of 
his unequalled experience. Further, I am indebted to him for practically all 
the very perfect photographs of the genitalia, for with a few^ exceptions "they 
were all given by him especially for this work ; and, finally, I am indebted to 
him for the loan of numerous interesting specimens, including his type specimens 
of H. sibirica. For all this invaluable help I offer mv sincerest thanks, and I 
trust that this memoir will serve to remind all who may read it of the great 
advance in our knowledge of the Hesperids that has been brought about by 
Prof. Reverdin’s work during the last sixteen vears. 

To the late Dr. T. A. Chapman, F.R.S., I am also much indebted. Shortly 
before his death he gave me permission to reproduce the diagram on Plate I 
(fig. 1 ) and his explanation of it ; both of w hich had been published in the 
Entomologist's Record of 1917. For permission to carry this out my thanks 
are also due to the Editors of that magazine. Dr. Chaj)man had made a great 
number of mounts of the genitalia of the Palaearctic Hes|)erids, and had taken 
extensive notes on the variations he had observed. These notes he placed at 
nay disposal, though unfortunately he did not live to complete them. After 
his death the Misses Chapman gave me his entire collection of Palaearctic 
Hesperids, which has been of the greatest value to me and for which I offer 
smeere thanks. 

My best thanks are also due : to Prof. E. B. Poulton, F.R.S., for the loan of 
specimens from the Oxford University Museum, with i)ermission to dissect, 
and a generous offer of a type specimen ; to Mr. G. T. Bethune-Baker for help 
on questions of nomenclature and for the loan of specimens with permission 
o d^ect any or all of them; to Mr. H. Powell for much useful information 
on the species of North Africa ; to Capt. N. D. Riley for help given to me when 
workmg the material in the British Museum coll, and for copies of original 
descnptions, and especially for the greatest assistance in compiling the list 
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As the dassification em^doyed in this wtnh; lests on the morphoiogiaal 
characters of the male |;emtal armature, and the subdivision of genera and 
the identification of i^iecies is based on the same anatomical fomuution, it is 
necessary, for the benefit of lepidoptensts who hare not hitherto troubled to 
study this brandi of entomology, to give a desoriptitm of the Hesperid male 
armature and the nomenclature employed for the various {nooesses 

which go to ccunpose the whole structure. 

The following description of the armature of Hesperia corthami searves as an 
excdlent intiroduction to the subject. 

** Hesperia earihami iosly be assumed to be the spedes with the least spetkl* 
ised armature. Assumed, because though there are reasons for tiie assumptitm, 
they cannot claim to be in any way proofs, and there may be various con- 
siderations to the contrary. The most definite ground for regarding this form 
as more primitive is the structure of the ventral plate of the 10th abdominal 
segment. This plate, in the Hesperias, is solidly soldered to the dorsal portion 
of the segment. In corthami it is a simple plate (armed with rough points) 
forming, with the dorsal portion of the segment, a ring. [For the following 
compare FI. I, fig. 1.] 

“a. The I^mbk (tergite); b. the Saocus (sternite), with the connecting 
lines of chitin form the ring of the 9th abdominal segment; c. the Unous; 
d. the connecting portion; and e. the 10th STEsmTEi, forming together the 
ring of the 10th abdominal segment. /. refers to the membranous floor of the 
genital cavity, or that portion of it closing the 10th segment, extending from 
the 10th sternite to the tip of the uncus (tergite). This membrane is frequently 
lost in preparing the specimen, but in a considerable number it is mote or less 
preserved. This portion is pierced by the Anus (not shown in diagram), it 
would be near the point marked by/. The rest of the floor of the genital 
cavity eitiends from the posterior margin of the 10th sternite to the bases of 
the clasps (and, of course, laterally to the ring of the 9th segment), it is pierced 
by the Aedoeaous, t, and is membranous for the most part, but has in noany 
species, as in Hesperia, a circle of chitinous material, h, surrounding the exit 
of the aedoeagus, which may best be called the Penis-sheath, a name to which 
it is probably entitled by priority. 

“ In the diagram is a suture marked y, quite evident also in the photogn^h 
(PI. XV, fig. 6), and to be made out in preparations of many species of Hespena, 
this is the suture between the 9th and 10th segments. It wul be noted tnat it 
marks off from the tegmen a portion that is not 9th but lOtlx segment^ und 
that the dorsal portion of the 10th segment is not merely the unous, but also 
a portion of what we have been used to acceding as the solid indivisible 9th 
tergite. At its anterior termination it may be regarded as openi^ out into 
the membranous intersegmental membrane (floor of genital cavity) uniting 
(or separating) the 9th and 10th segments laterally and ventrally. The 
CLASnEBS are rather complicated organs, but are divudble, as is very usual, 
into a Iowa (ventral) section, the Y^vs, n, and an upper (or more dmnal) 
aectitm, tiie Habte, k, I, m. The clasp is a combination of two apophj^ ci 
the vmtiel aiq>ect of the 9th segment, which it is desirable to distinguish hf 
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separate names, and for these ‘ valve ' and ‘ harpe ’ seem available, though 
much confusion has arisen from ignorii^ the term ‘harpe ’ and using the terms 
‘ valve ’ and ‘ clasp ’ synonymously, in some groups, as in Pierids, the valve 
is well developed, but it is difficult to say that the harpe is discoverable, in 
such a case the terms valve and clasp are practically synonymous. 

“ In Hesperia the harpe is rather elaborate, it consists of a basal portion, k, 
which, at the line, I, folds over (or appears to) and forms what looks like another 
separate piece, this again terminates in a further process, w, called by Rambm 
the Style, which differs considerably in different species. Dr. Reverdin 
appears to extend the term style to include the whole plate that looks like a 
separate piece, but is attached to the basal portion, k, at the line, 1. He uses 
the term ‘ Cuilleii ’ (spoon) for the terminal portion of the valve, indicated 
in the diagram by n, which has in many species a very spoon-like aspect.’’ 
[Chapman.) 

The following note was added at the end of the paper, which was not 
published until 1919. 

“ I have felt a want of names for the curious separate-looking portion of 
the clasp that carries the style (Rambur), and for its basal projection, I think 
suitable names would be the stylifer and the antistyle.” 

In PI. I, fig. 2, the lines diverging from 6, show the Stylifer, and those 
from rf, the Antistyle. 

The reader, although he may previously have taken no interest in insect 
anatomy, will be enabled by this excellent account easily to follow the various 
descriptions, given in this work, of the generic, subgeneric, and specific charac- 
ters. It will, however, be necessary to consider the construction of these 
organs in greater detail, and especially the process called the style ; for there 
appears to have been a certain amount of inaccuracy in the determination of 
what constitutes the style, and, also, that process is of a far more complicated 
nature than would be supposed. 

To start with, the whole clasp must be considered. It has been known for 
long that the structure along the dorsal aspect of the clasp, called the harpe, 
is a development on the inside of the clasp : but the full meaning of this does 
not appear to have been recognised, for, if it were, the term “ valve ” could not 
have continued to be used in the sense in which it is at present. Chapman 
remarks that much confusion has arisen from using the terms ” valve ” and 
“ clasp ” synonymously, but goes on to say, “ In some groups ... it is 
ditticult to say that the harpe is discoverable, in such a case the terms ‘ valve ’ 
and ‘ clasp ’ are practically synonjmous.” 

In the Hesperids, in spite of the fact that the harpe is often highly developed, 
these terms, as at present understood, can only lie considered to be s}Tionymous ; 
for if the harpe be removtKi (a perfectly simple matter) the outline and general 
form of the clasp remains quite unaltered. Then, too, in the Hesperiinae 
some species are practically without a harpe. To call the lateral apophyses 
of the 9th stemitc “ valves ” in these species and “ clasps ” in all others, 
although the structures are abso lutely homologous, only a little less fully 
developed in the former, demdffsFrates that the terms valve ” and “ clasp,” 
as at present used, are indistinguishable quantities. 

At pr^nt the clasp is treated as though it were a structure divided hori- 
zontally into two parts, the “ valve ” which represents the ventral portion, 
and the hai^ which represents the dorsal. If we remove the so-called ” valve,” 
there remains nothing but a small fragment of the clasp, obviously just a unit 
of the whole ; but, if we remove that unit, the whole (i.e. clasp) remains 
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unchanged in size or form, unquestionably still the whole, but now called the 
“ valve.” One might as well propose to use a different name for the leg of 
an insect when the claws were removed from the foot and when they were in 
position. Further, when one removes the harpe, it becomes impossible to 
limit the term “ valve ” to the ventral portion which it appeared to represent 
when the harpe was present, for it is seen that the ventral portion is a solid 
part of the structure which underlies the harpe ; and it would, without question, 
be an absurdity to try to give a name to this dorsal part when it is absolutely 
indivisible from the ventral section. When the harpe is present the circum- 
stances are, of course, exactly the same ; for the name “ harpe ” applies to 
the inner dorsal structure and not to the surface underlying it, which is a 
quite distinct object. The true explanation of all this confusion is, that the 
l^rm “ valve,” as at ])resent used, stands for a process which is only apparent 
and not real, there being no real horizontal division of the clasps. The true 
division is vertical, the clasps being structures of a double nature, and the cause 
of our trouble with the terms “ valve ” and “ clasp ” is to be found in the 
failure to recognise that the harpe, as an inner structure, does not stand alone. 

The genitalia are supposed to have developed from an amalgamation of the 
outer and inner body-tubes of the insect, and certain structures are C()nsidered 
to be essentially connected with the outer and otliers with the inner body-tube. 
In this manner the clasp is always cited in the former category, but 1 have 
little doubt that the duplication of structure we see in that process is an 
indication of its double derivation, and that the inner elements of the clasj) 
are developed from the inner body-tube, and are, as such, distinct structure.s 
which cannot be included with parts of the oiiU^r structure, just because, when 
looked at through the microscope or lens, the vertical separation is invisible. 
The invisibility, however, does not make it any the more correct to cover with 
one name two incomplete portions of two separate structures. 

A more exact description of the structure of the whole clasp A\ill demonstrate 
the position more clearly. 

The clasp is composed of two chitinous sheets, standing side by side, united 
round their edges one to the other ; the outer one being complete, the inner one 
incomplete and only partially represented. The outer sheet exhibits the 
complete outline of the structure ; the inner one in many species is also complete 
in outline, but not always ; and its central area is always deficient, to a greater 
or less extent. It is this failure of the central parts that creates the harpe, for 
were the sheet complete, that process would be non-existent. It is the same 
with the cuiller, which varies in size according to the amount of the inner 
sheet present. In the central area, that is the area below the harpe and above 
such ventral portions of the inner sheet as are present, there is usually a small 
fragment of the inner sheet remaining, which varies considerably in size, 
form, and position. This piece I shall call the Sl^bharpal Plate. In certain 
instances it is of great value in the separation of species, though it has so far 
not been noticed by any authority on the Hesperids. The ventral strip of the 
inner sheet, which connects with the cuiller, may be suitably called the Ventral 
Plate. These parts can be clearly seen on diagram 2 (PL I), F. subharpal 
plate; E, ventral plate; C. cuiller; A, style; B, sty lifer; D, antistyle. 

I have akeady mentioned that it is possible to remove the harpe from the 
clasp. That is merely the result of separating the inner and outer sheets, or, 
rather, that small portion of the inner sheet which composes the harpe, from the 
outer. Similarly, it is possible to remove any of the other parts of the inner 
sheet from the outer. In the case of the cuiller, when that process is very 
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narrow at its proximal end, it requires considerable skill to separate tbe two 
sheets without breaking them ; but in species in which it is wider, it is much 
less difficult. I have succeed^ in some cases in separating the two sheets in 
their entirety without dislocating the various portions of the inner sheet. This 
is Mssible because these various parts (harpe, subharpal plate, ventral ^te, 
and cuiller) are connected by an extremely thin membrane, or, rather, are 
developments of that membnme. The connecting portions of the membrane 
are invisible in mounted specimens ; but, if unbroken, retain the whole inner 
structure in natural position when t]^ inner sheet is taken from the outer. 

The two sheets are connected all round their dorsal, distal, and ventral 
edges, but not at the poximal end, where the outer is connected to the sternal 
portions of the ring of the 9th segment ; while the inner (which at its extreme 
proximal end is always entirely unchitinised and purely membranous) is one 
with the internal membrane, which composes the floor of the genital cavity. 
Apart from the fusion round their three extreme edges the two sheets are 
aWlutely free from each other. The photographs on Plate II illustrate this 
double structure more clearly than any description : fig. 1 shows the right 
clasp of H. sidae with the inner and outer sheets separated, but still connected 
along the dorsal edge of the cuiller, viewed from the interior of both sheets; 
fig. 2 shows an example of H. cacaliae mounted in the same manner. 

It will be seen, therefore, that the clasp is a combination of two apophyses 
of the 9th sternite, not dorsally and ventrally opposed one to the other (as is 
commonly accepted), but laterally. This being so, it is obvious that both the 
dorsal and ventral aspects, as such, are not separable units. 

The various formations to be seen in the palaearctic species strongly suggest 
that originally the inner sheet was complete; for almost every portion of 
unchitimW membrane to be seen in a given species can be found chitinised in 
other species. Sometimes the harpe and subharpal plate are one, sometimes 
the latter and the ventral plate are united, and the latter is always more or 
less united to the cuiller, sometimes very broadly united. In the case of certain 
American species the ventral plate and cuiller form one solid piece covering the 
entire ventral half of the clasp. In such cases there cannot be said to be any 
ventral plate. All this suggests that these various parts were all once united, 
especially when we remember that they are developed on a common foundation. 
In some cases it is possible to remove the ventral plate, or even the cuiller 
(when it is small as in P. sertorins), by catching the membrane in a forceps and 
gently peeling it off. 

The question of nomenclature, viewed in the light of the above remarks, 
becomes less confusing. The term “ valve,” with its uncertain meanings and 
past record of mistaken application, is best forgotten. The term “ clasp ” 
remains to cover the whole structure : a combination of two apophyses of 
the 9tti sternite, which apophyses cannot be better designated than as the 
** primary ” and “ secondary ” semiclasps. The secondary semiclasp is the 
outer complete one, and the primary semiclasp the inner incomplete one. 
These names have been chosen in accordance with a very practical suggestion 
made by a writer in the Entomologist s Record some years ago. He proposed 
that all parts of the genitalia which have originated from the outer cylindrical 
body-tube should be known 8is secondary, and those which have been derived 
from the inner (intestinal) cylindrical body-tube as jwimary. 

It is, of course, difficult, perhaps almost impossible, to decide with certainty 
whether the primary semiclasp has originatea solely from internal elements ; 
but once it is fully understo^ how entirely distinct and separate the two 
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semiclasps are, and what extensive changes must have taken place in the inner 
one to have produced the numerous formations now prevailing, while the outer 
one has (apparently) remained unaltered, it will be seen that the two must, 
almost certainly, have developed more or less independently, and therefore 
most probably horn difierent sources. Added to this, we have the fact that, 
as previously stated, the secondary semiclasp is attached to, and apparently 
an extension from, the ring of the 9th abdominal segment ; while the primary 
semiclasp is continuous with the internal membrane. 

Considering these facts, I think one is justified in assuming the primary 
semiclasp to have originated from internal elements. The strength and 
thickness of some of the chitinous parts of the primary semiclasp might be 
thought by some to be opposed to the theory of mtemal origin, but I do not 
think this is so. Other parts of undoubted internal origin are just as strongly 
chitinised ; as, for instance, the aedoeagus and the penis-sheath, and the extra- 
ordinary lateral processes sometimes developed on the latter. Further, the 
penis-sheath is entirely maintained in position by, and developed on, the 
internal membrane, just as are the units of the primary semiclasp; and the 
removal of the clasp, and consequent tearing of the membrane, often fractures 
the penis-sheath and brings a part of it away attached to the primary semiclasp. 

We have, therefore, the ‘‘ clasp,” which stands for the whole process, 
regardless of whether the harpe is present or not. The primary and secondary 
semiclasps also represent definite objects, the same in each and every group of 
species, the fact that their component parts are variable not altering their 
identity. 

The term cuiller,” and what exactly it stands for, requires a word of 
explanation. The name was given by Reverdin to the terminal process of the 
cl^p, which is often somewhat separated from the more proximal parts. This 
partial separation gives the false impression that the cuiller is a structure 
composed of the distal and ventral elements of both semiclasps, which of course 
is not the case. The cuiller, just as the harpe, is a part of the primary 
semiclasp. 

We may now turn to the question of the style. The name, given by 
Rambur, appears to have been more or less restricted by use to the slender 
process extending from the termination of the harpe. This process is really 
an extension of that part which Chapman called the stylifer, and described as 
looking as if it were a folded-over piece of the harpe, and also as having the 
appearance of being a separate plate. In describing some of these structures 
it is most essential to have this name “ stylifer,” as also the name “ antistyle,” 
applied to the lower portion of the stylifer. In spite of this, it is a fact that 
there is no such anatomical unit as the stylifer ; for what is so called is actually 
only a solid portion of the harpe, an increase of thickness, as it were, in the 
terminal area of the harpe. That increase of thickness is on the upper or exterior 
surface of the harpe (t.e. the surface which is not next to the secondary semi- 
clasp), where it assumes the appearance of a plate, sometimes, roughly speak- 
ing, square, usually with four angles. From the upper of these extends the 
style; from the lower, the antistyle; the distal one (attached to the cuiller) 
and the proximal one, apparently free. At the distal angle and margin, and 
the whole of the central area, this so-called plate and the harpe are one solid 
and indivisible piece. At the proximal margm the thickening, which has been 
gradually expanding above the plane of the surface of the harpe, ceases abruptly, 
thus producing the free edge of the plate. From the upper angle, or margin, the 
style rises, and in some species (especially those of the cerUaltreae group) the 
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basal portion of the style often lies over, or against, the side of the harj^ 
before passing the dorsal edge of that structure. In these cases the style is 
not united to this underlying part of the harpe. The antistyle originates under 
similar circumstances from the lower aspect of the suppos^ plate. It will be 
seen from this that it is the bases of the style and antistyle, and the free proximal 
edge, which combine to produce the false appearance of the existence of a 
stylifer. Take away the style and antistyle, and all that meets the eye is the 
solid termination of the harpe, in which the extra thickness becomes scarcely 
noticeable. It is, however, possible to remove the style, stylifer, and antistyle 
from the harpe in one piece, as they really are, when one sees that there is 
nothing left of the terminal part of the harpe but the slight fragment which has 
backed the style and (sometimes) extended distally beyond the stylifer. This 
remnant shows more clearly than anything else how the stylifer is, in reality, 
not a superimposed plate resting on the groundwork of the harpe, but simply 
that groundwork itself. Another factor which helps to convey the impression 
that the stylifer is an additional piece to the main body of the harpe is, that 
in mounted specimens one sometimes sees through the base of the style a line, 
continuous with the dorsal line of the harpe, running down to the base of the 
antistyle. In our photograph of the genitalia of H, carlinae (PL XXXI, 
fig. 1) this line can be clearly seen, and it has the appearance of being the edge 
of the harpe curving down to the antistyle, underneath the stylifer. In 
reality, however, it is no such thing. In the photograph, immediately after 
the dorsal edge of the harpe passes behind the base of the style, one sees a very 
small dark space, roughly triangular, but with its ventral outline strongly 
concave, of similar density to the antistyle. That space represents all that 
there is of the harpe behind the style; the whole of the rest of the lighter- 
coloured area down to the antistyle is solid stylifer, and if the style and stylifer 
were removed the harpe would be seen to end at the smaU, dark, triangular 
space. The line which curves down to the antistyle is merely the edge of the 
secondary semiclasp. In the highly magnified photographs of the clasps of 
carlinae awA frUiUum (PI. XXXI, figs. 3 and 4) the termination of the harpe 
can be very clearly seen, the outer line of the secondary semiclasp being 
invisible, as it was not in the same plane of focus. 

The fact, however, that if one splits the style and antistyle off the harpe, 
they (if not broken) always bring the stylifer ^vith them, and usually leave the 
small dorsal fragment of the harpe behind, seems to justify the retention of 
the name “ stylifer ” for convenience’ sake; although, in a strict sense, such a 
structure cannot be said to exist. I may add that Chapman was aware of this 
when he adopted the name. 

As already noted, the style is an extension of the stylifer above and beyond 
the dorsal ridge of the harpe, usually diminishing very rapidly in width directly 
on clearing the harpe, thus assuming the characteristic appearance which has 
become associated with the name style.” But, in many species, instead of 
this recognised formation, we see a broad and very short process extending 
only slightly beyond the harpe. Such species are regarded by some anatomists 
as not possessing a style, which is a mistake; for both forms are absolutely 
homologous processes. The diagnosis of what constitutes a style may be best 
expressed as follows : any process developed from the stylifer, either distally 
or dorsally, to, or beyond, ^e edge of the Wpe, of any form or dimension. 

According to the idea that the style was merely the fine spine-like part of 
the proceM, in many species, such as serratulae and fritiUum, we should have 
to maintain that the style originated some way above the harpe, and that the 
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broad basal portion projecting above the harpe constituted something else. 
That position is absolutely untenable, there being no ^oimd whatever for 
separating the spine-like portion from its base, both being one piece, which 
originates where the base passes into the solid terminal portion of the harpe, 
i.e. the stylifer. (See note on position of stylifer, etc., under F, cribrMum^ 
Part X, p. 159.) 

In conclusion, I would strongly recommend all who are interested in the 
Hesperiinae to study the genitalia themselves. 


III. Classification. 

The general classification of the “ Skippers,’’ as a whole, was very exhaus- 
tively worked out by Tutt, in his British Lepidoplcra, vol. viii. It is therefore 
not necessary to give here more than a summary of his work, so far as the 
primary divisions are concerned. 

He adopts the superfamily name of Urbicolides, and divides this into three 
families : Hesperitdae, Urbicolidae and Ismenidae. We are only interested 
in the first of these. This he divides into two subfamilies : Phoctdinae and 
HESPERnNAE, the latter including all the species with which we are concerned. 
In this subfamily (Hesperiinae) Tutt classes the species in three tribes : 
Nisoniadidi, Erynnidi and Hesperiidi. These tribes were diagnosed by Watson 
in 1893 {Proc. Zool, Soc, London), who treated them as genera. Anyone who 
tries to study the units composing these divisions will realise, very quickly, 
how utterly impossible it is to deal with these so-called genera in a systematic 
work, and also the great advantage of Tutt’s method of making them tribal 
divisions that divide naturally into numerous very distinct genera (which, in 
turn, can be di\ided into subgenera and groups) without the whole matter 
becoming hopelessly involved. 

For the sake of completeness, Watson’s diagnosis of the subfamily is included ; 
it is as follows : — 

“ Antennae seldom hooked, occasionally bluntly pointed. Palpi, with the 3rd 
joint either minute or porrected in front of the face, in the latter case, stout (and 
not slender as in the Entheid group of the Phocidinae) ; palpi never curving over 
vertex. Fore-wing, cell less than two-thirds the length of costa; ner\mre 6, 
invariably nearer to 6 than to 4. Hind-wing frequently lobate, but never with 
a distinct tail or tooth at the submedian ; nervure 5, never fully developed.” (Proc. 
Zool. Soc. London, 1893, p. 16.) 

As already noted, Tutt divided the Hesperiinae into three tribes; the 
first, Nisoniadidi, he characterised by Watson’s diagnosis of the genus Thanaos ; 
the second, Erynnidi, by Watson’s diagnosis of the genus Carcharodus; and 
the third, Hesperiidi, by Watson’s diagnosis of the genus Hesperia. The diag- 
noses are as follows, all from the same paper. (Watson, l.c.) 

“ I. Tribe : Nisoniadidi, 

Antennae with club moderate, more or less bent into a curve, bluntly pointed. 
Palpi porrect; second joint laxly clothed; third joint almost concealed, bluntly 
conical. Fore-wing with inner margin longer than outer margin; male with a 
costal fold ; cell of fore-wing less than two-thirds the length of costa ; discooeliulars 
slightly inwardly oblique, the lower the longer; nervure 3 shortly before the end 
of cell ; nervure 2 slightly nearer to base of wing than to end of cell ; discooeliulars 
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and nervure 5 faint ; nervure 3 immediately before end of cell ; nervure 2 almost 
equidistant from end of cell and base of wing. Hind tibiae fringed, and with two 
pairs of spines, the upper pair minute. 

‘‘ II. Tribe : Erynnidi. 

‘‘ Antennae : club rather robust, straight, with an extremely minute blunt 
crook. Palpi suberect; third joint rather prominent; second joint rather laxly 
scaled. Fore-wing : inner and outer margins subequal ; cell of fore-wing less than 
two-thirds the len^h of costa; male with a costal fold; vein 12 reaching costa 
well before the end of cell ; discocellulars suberect, the lower the longer ; vein 3 
shortly before end of cell 4, twice as far from 2 as from 4 ; vein 2 twice as far from 
end of cell as from base of wing. Hind-wing : outer margin crenulate ; vein 7 
more than twice as far from 8 as from 6 ; discocellulars and vein 5 faint ; vein 3 
well before end of cell ; vein 2 distinctly nearer to base of wing than to end of cell. 
Hind tibiae fringed, and with two pairs of spines, the upper pair minute. 

“ III. Tribe : Hesperitdi. 

“ Antennae with club robust, arcuate, blunt at tip, no terminal crook. Palpi 
suberect; second joint laxly clothed with longish scales, third joint slender, blunt, 
almost concealed in scaling of second joint. Fore-wing with inner and outer 
margins subequal ; cell less than two-thirds the length of costa ; nervure 12 reach- 
ing costa well before end of cell ; discocellulars suberect, the lower the longer ; 
nervure 3, shortly before end of cell, more than twice as far from 2 as from 4; 
nervure 2 nearer base of wing than to end of cell. Hind-wing usually evenly rounded, 
occasionally slightly crenulate ; nervure 7 very shortly before end of cell ; dis- 
cocellulars and nervure 5 very faint; nervure 3 immediately before end of cell; 
nervure 2 nearly equidistant from base of wing and end of cell. Hind tibiae with 
two pairs of spurs.” (Watson, Lr.) 

These three tribes are of the greatest value to a clear and simple classihcation. 
In the last one (Hesperiidi) fall all the species which we have to deal with in 
the systematic part of this work. Tutt classified these species in six genera, 
which appeared superficially to be very natural groups. When, however, 
one comes to look into the definitions on which these genera were based, the 
position is not so satisfactory. Tutt takes the grouping done by Speyer and 
Watson, which was based on the secondary sexual characters of the males, and 
makes it serve as a foundation for his genera; but he adds species freely to 
any genus, apparently without any regard to the definition given. Speyer's 
separations are quoted by Tutt as follows, the generic name and type species 
given in brackets after each section ha\ing been added by Tutt. 

** A. — Male with costal fold. 

“ (a) Stoutly built species, with deeply waved-toothed hind-wings, and with 
transparent spots on the fore-wings — lavatherae, Esp., althaeae, Hb., aiccae, Esp. 
(Erynnisy Schrk. Type alceae.) 

“(6) Hind-wings more deeply dentated, or with the margins entire; fore- 
wings without transparent spots — proto, Esp., tessellum, lib., crihreUum, Ev. 
(Muschanipia, n.g. Type proto, Esp.) 

“ B. — Male without costal fold. Hind-wings slightly dentated. 

“ (a) Club of antenna longer than in the other species, bent behind the middle, 
and thence to tip much reduced. Male with a trace of the costal fold — poggei. 
Led. (Sloperia, n.g. Type poggei. Led.) 

“ (6) Club of antenna straight or only slightly bent, rounded at tip — phlomidis, 
H.-Sch., sao, Hb., orhifer, Hb. (Powellia, n.g. Type sao, Hb.) (Speyer.) ” 

Watson’s separations are quoted by Tutt as follows, and as before the generic 
names and type species were added by Tutt. 
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1. Male without costal fold and without tuft of hairs on hind tibiae — spio, 
L., sataspes, Trim., zebra, Butl., gdlba, Fab., evanides, Butl., diomus, Hopff., 
asterodia, Trim., dromus, Plotz, vindex, Cram., transvaaliae. Trim., orbifer, Hb., 
saOy Hb., phlomidis, H.-Sch., geron, Wate. {Powellia, n.g. Type sao, Hb.) 

“ 2. Male with a costal fold ; no tuft of hairs on the hind tibiae, but with these 
tibiae furnished with numerous short spines — cribreUum, Evers. {Favria, n.g. 
Type cribreUum, Evers.) 

“ 3. Male with a costal fold, but with no tuft of hairs on hind tibiae — tessMum, 
Hb., gigas, Brem., riomas, Led., poggei, Led., proto, Esp., americanus, Blanch., 
syrichtus. Fab., montivagus, Reak. {Muschampia, n.g. Type proto, Esp.) 

“ 4. Male with a costal fold and with a tuft of hairs on hind tibiae — cash- 
mirensis, Moore, cacaliae, Ramb., serratulae, Ramb., alveus, Hb., andromedae, 
Wallgrn., centaureae, Ramb., hypoleucos, Led., malvae, Linn., cynarae, Ramb., 
cartlmmi, Hb., sidae, Esp., antonia, Spey., sintcus, Butl., maculatus, Brem., hocchoris, 
Kew., fulvovittatus, Butl., trisignatus, Mab., asychis, Godt. (Hesperia, Fab. Type 
malvae, L.) ” (Tutt, Brit. Lepidopt., vol. viii, p. 218.) 

On examining these di^dsions and the resulting genera, certain points are 
obviously not satisfactory. 

The position of poggei at once attracts attention : classed by Speyer as 
without, and by Watson as with a costal fold. Of course it is not easy to say 
which has the greater claim to accuracy. In one sense the slight ridge on the 
costa in poggei cannot be said actually to be a fold ; but, on the other hand, 
its analogy to that structure in other species is so obvious, that it must be 
considered a rudimentary one. The same vexed point naturally affects the 
near allies of poggei too. Speyer, however, added in his diagnosis, “ male with 
a trace of the costal fold,’’ which is accurate but makes one wonder why he 
included it under section B, “ male wdthout fold.” 

Then, according to Speyer, cribreUum and tessellum are congeneric, while 
according to Watson they are not. 

The very slight difference between Watson’s 2nd and 3rd divisions hardly 
strikes one as being a worthy character on which to divide a genus ; while in 
his 4th division (“ male with a costal fold,” etc.) the first species mentioned is 
cashmiremis, which has no fold, and antonia is also included, although it too 
is without a fold. 

Tutt evidently found these definitions impracticable, for the final classi- 
fication he employed shows he quite disregarded them in practice, though still 
retaining them in theory. Thus, he gives us the genus Sloperia, containing 
poggei and lutulentus ; genus Muschampia : proto, etc. ; genus Favria : tes- 
sellum, nomas, gigas, cribreUum and nobilis. The latter genus 'Wsls founded on 
Watson’s 2nd division for cribreUum, but Tutt places in it tesseUum, nomas and 
gigas, from Watson’s 3rd division (Muschampia) ; and of the two latter species 
(nomas being conspecific with tesseUum) tesseUum falls under Muschampia, in 
Speyer’s division two. The genus PoweUia stands by its definftion, but 
Hesperia has been further divided and a few species, maculata, bieti, etc., placed 
in another genus, Bremeria, for which no definition whatsoever is given. 
Maculata was previously located in Watson’s 4th division. To the two 
species mentioned as having no costal fold, but which were all the same 
included in division four, is added alpina, yet another species without a 
costal fold. 

Of these six genera only two remain that correspond with the definitions 
on which they are supposed to be founded ; but, all the same, anyone familiar 
with the insects concerned would probably say that Tutt’s final arrangement 
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app^ed to be a much more natural grouping of the species than either Speyer’s 
or Watson’s. 

This arrangement cannot be retained as a scientific classification, but it 
serves to demonstrate the futility of trying to classify the species of the tribe 
Hesperiidi by the secondary sexual characters of the male ; and further, if the 
work of other authors on the same lines be consulted, it only gives one a greater 
number of conflicting statements. 

It is therefore necessary to employ some other characters, and as the 
genitalia had already given such valuable results in the past, in dealing with 
the difficulty of separating species from species, it was hoped that these organs 
would prove equally helpful in the question of genera, especially as the neuration 
is so generalised as to be entirely useless for systematic purposes. 

A careful study of the genitalia gave extremely interesting and useful 
results. Some of Tutt’s genera were shown to be very natural and distinct 
genera ; others were rather mixed quantities. 

It may be asked at this point, why we do not follow the old custom, and 
lump all the species of black and white “ Skippers ” in one genus ? Our 
reasons for not doing so have been, in part, mentioned before. Briefly stated, 
they are : (1) that the genera into which the species of the tribe Hesperiidi 
naturally divide are anatomically very widely separated from each other, and 
that several of these genera further subdivide into numerous distinct groups 
and subgroups; and (2) that no concise systematic treatment of the genera 
can be carried out without carefully distinguishing these further subdivisions ; 
and this being the case it is far simpler to separate the main di\isions as genera, 
and the lesser ones as subgenera and groups. 

This naturally raises the very interesting question of the difference between 
a group and a genus. Looked at in one sense, these terms are, of course, 
synonymous ; but, in another, it seems to me that a genus can claim certain 
elements which are wanting in a group. In other words, one may frequently 
find groups of species in a genus which, although of pronounced character, are 
still lacking in a certain element necessary to a genus. For instance, if one 
finds a number of groups in which the individuals of any one are, rnorpho- 
logically, obviously nearly related, and equally obviously widely disconnected 
from the members of the others groups, 1 would claim that such a group had 
lost the common link which connect^ it with the other groups, as members 
of a common body, and had become an independent group, i.e. a genus; and 
that it should be treated as such, even if there were no pronounced superficial 
features by which it could be distinguished from the other groups with which it 
had been eissociated. This, however, will probably be found to be a rare 
occurrence. Further, in all the well-defined groups of individuals in one genus, 
wMch are still true divisions of one genus, the members of any one group must 
still, morphologically, be quite distinctly connected with the members of all 
the other groups ; they must, in fact, still show the generic characters common 
to every group ; and such a collection of individuals, I would say formed a true 
group, as opposed to a genus. This being so, one can point out that the 

S oups employed by the various authors w'ho retain all the species of the tribe 
esperiidi as one genus will not stand this test ; and it therefore appears to 
me that from a scientific point of view there is nothing to be said in favour of 
such classification, and that Tutt was undoubtedly right in converting such a 
genus into a tribe and endeavour^ to establish other genera. It was therefore 
a pleasme to find that the classification derived from the characters gi\’'en by 
the genitalia enabled one to retain four of his six genera. 
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Before proceeding with the definitions of the vnihnts genera, it is necessary 
to note that it is usually the dorsal armature which is suppo^ to give the 
best generic characters, when considering lepidopteroos insects; but, in the 
case of the Hesperids, this is not the case. If one were to em^c^ ^e characters 
of the dorsal parts only, it would become necessary to break up the restricted 
genus Hesperia (as used in this work) into e^ht genera, which would separate 
many species which are very closely allied. The characters of the 10th stemite 
and harpe have therefore been selected (both the development and position of 
the latter being taken into consideration), and this combination of structures 
is felt to be of far more classificatory value than if the characters of one structure 
alone were used. The selected structures are parts of two separate segments, 
the 10th sternite, and the dorsal aspect of the lateral apophyses of the 9th 
stemite, whereas a classification bas^ on the formation of the uncus depends 
entirely on the dorsal aspect of one segment. Moreover, the characters 

E lded by the two selected parts not oidy give one a natural and clearly 
ed grouping of the species composing the tribe Hesperiidi, but are equally 
valuable when applied to the species of the whole subfamily Hesperiinae. 

Although I have no very great knowledge of the nompalaearctic species, 
the few with which I am acquainted suggest that these characters would apply 
with equal value to the Hesperiinae of any region. Further, if one looks into 
any of the schemes for classification that have been based on the genitalia, 
it will be apparent that, if characters from both segments had been considered, 
in the majority of cases it would have given a more comprehensive and natural 
classification, and avoided imdue multiplication of genera. Of course, it may 
be said that the dorsal elements of the genitalia are parts of both 9th and 10th 
segments ; but though this is so, it is almost always the 10th segment alone 
which is dealt with, i.c. the uncus, and perhaps sternal portions of the same 
segment. The actual tegmen is hardly ever referred to. 

In the following hst of genera only the type species of each is mentioned. 

Tribe : Nisoniadidi. 

I. Harpe, not fully developed; proximal half wanting, entirely, or almost so; 
short ; not extending to distal extremity of clasp ; terminating on proximal edge 
of cuiller ; without style or antistyle : 10th stemite partially developed, united 
ventrally = Nisoniades, Hb. Type tages, Linn. (Includes marloyi, type of HMia^ 
Tutt, wliich falls.) 

Tribe : Erynnidi. 

I. Harpe, not fully developed; central portion wanting, proximal and distal 
portions barely united by narrow strip along dorsal ridge; long; extending to 
distal extremity of clasp; terminating on proximal edge of cuiller; style wanting; 
antistyle present : 10th stemite wanting ; slight detached rudiments of ventral 
plate visible in membrane completing 10th segment = ErynniSj Schrk. Type 
alceae, Esp. 

II. Harpe, strongly developed; short; of unequal widths; not extending to 
distal extremity of clasp; terminating before proximal edge of cuiller; without 
style or antistyle : 10th stemite represented by a restricted, and slightly chitinised, 
membranous process; with certain lateral portions purely membranous (un- 
chitinised) = spilothyms, Dup. Type aUhaeae, Hb. 

III. Harpe, strongly developed; long; of equal width throughout; almost 
extending to distal extremity of clasp ; terminating above cuiller ; distal extremity 
free, not in contact with any part of clasp ; without style or antistyle : 10th stemite 
represented by an extended, membranous process ; slightly, but broa^y chitinised; 
no purely membranous parts remaining = CareluirodllS, Hb. Type lavaiherae, Ssp. 
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M(mogftiph of the Tribe Hesperiidi. 

Tribe : Hbspekudi. 

I. Harpe, strongly developed; short; not extending to distal extremity of 
clasp ; terminating on or before proximal edge of cuiller ; bearing style and anti- 
style : 10th stemite fully or parti^y developed, complete or incomplete ventra^ = 
Hesperia^ Fab. Type mcdvae, Linn. (Includes all the species of Bremeria, Tutt, 
which falls.) 

II. Harpe, stronglv developed; long; extending to distal extremity of clasp; 
terminating on summit of cuiller ; bearing-style ; without antistyle : 10th sternite 
wanting = Rambarla^ gen. nov. Type antonia, Spr. 

III. Harpe, strongly developed ; long ; extending to distal extremity of clasp ; 
terminating on summit of cuiller ; without style or antistyle : 10th stemite partiaUy 
developed; united, or not united ventralfy = Powellla^ Tutt. Type sertorius 
Hoffmsgg. (= wo, Hb.).* 

IV. Harpe, strongly developed ; long ; extending to distal extremity of clasp ; 
terminating on proximal edge of cuiller ; without style or antistyle : 10th stemite 
partially developed, not united ventrally = Sloperta^ Tutt. Type pogget, Led. 
(Includes proto, type of Muschampia, Tutt, which falls.) 

V. Harpe, strongly developed; long; extending to distal extremity of clasp; 
terminating on proximal edge of cuiller; without style or antistyle ; lOth stemite 
wanting = Reverdlnia, gen. nov. Type staudingeri, Spr. 

VI. Harpe, very slightly develop^; short; not extending to distal extremity 
of clasp; terminating before proximal edge of cuiller; without style or antistyle ; 
10th stemite wanting = Tuttia, gen. nov. Type tcsaellum, Hb. 

This genus is further distinguished from all others, by the presence of a pair 
of very strong chitinous processes on each side of the eeiioeagus; roughly wing- 
shaped, originating from the penis-sheath. 

VII. Harpe, strongly developed; short; not extending to distal extremity of 
clasp; terminating on proximal edge of cuiller; style wanting, strongly developed 
antistyle present : 10th sternite partially developed united ventrally = Favria, 
Tutt. Type cribrellum, Evers. 

The complete list of species in each of the above genera will be found in 
the Synonymic List of the Palaearctic IlEsrERiiXAE at the end of this memoir. 
The genitalia of the type s|>ecies of each genus in the tribes Xisoniadidi and 
Erynnidi are figured on PI, 111 ; and of the non-European species of the tribe 
Hesperiidi on Pis. 1V~1X, the European species of the latter being figured as 
dealt \Nith in our sysk'matic account of the tribe. 

The older generic names employed in the above classification require a word 
of explanation. Tutt, in his British Lcpidoptcra, worked out the question of 
the names applicable to the various Urbicolid genera in detail. As this 
question is of considerable importance in this re\'ision of the tribe, we give 
his complete list of generic names and ty{)es, t^) make our reasons for using the 
names, as we have, perfectly clear. 

Tutt’s r4sum4 is as follows {Brit, Lepidopt, viii, pp. 84 and 85) : — 

** 1758. Urbicola, Linn. — Type fixed in 1781 by Barbu t aa comma, Liuu. 

“ 1793. Hkspxeia, Fab. — Tn^ fixed in 1798 by Cuvier aa malixie, linn. 

“ 1801. SlayKKis, Schrk. — l^'po fixed in 1820 by Oken aa aictac, Esp. {malvae, 
Schrank). 

“ 1806. Urbaots, Hb. — Mdlvue, Hb. (= atccae, Eap.), the only speciea mentioned, 
and^ therefore the Consequently falla before Eripmis, Schrank. 

“ 1806. Hxtbboptisrus, Dum. — lype fixed in 1823 by Dumeril aa nwriiheus, Pallaa, 
which he figures. 

“ 1807. THYMEI.E, Fab. — Contains maltne, Linn, (under the name latxUertic), the 
type of He8j)€r%a, Fab., before which it therefore falls. 


* For details aa to the change of name of this well-known species, see Part X. 
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“ 1807. Pamphila, Fab. — fixed in 1840 by Westwood as comma, Linn., the name, 
therefore, falls before Urbtcola, linn. 

“ 1816. Thymalb, Oken. — Used for several groups of speoies. Evidently a laps, 
cal, for ThymeUi Fab., a synonym of Hesperia, Fab. 

“ 1816. Nisoniades, Hb. — ^lype fixed in 1834, and confirmed in 1860, by Stephens 
as tages, Linn. 

“ 1816. Pybgus, Hb. — ^Type fixed in 1834, and oonfirmed in 1860, by Stephens as 
cUveolus, Ochs. = malvae, Linn. Falls therefore, as a synonym of Hesperia^ Fab. 

“ 1816. CAECoaLABODUS, Hb. — ^Typical coitus of Urbanus, Hb., containing malvae, 
Hb. (= alceae, Esp.), which therefore becomes the type, the genus falling before Urbanus, 
Hb., and Erynnis, Schrk. 

“ 1816. Cyclopides, Hb. — Restricted in 1834 by Stephens, to paniscus. Fab., and 
sylvius, Knoch. Type fixed in 1860 by Stephens, and confiimed by Westwood and 
Howitson in 1862, as paniscus. Fab. (= pdlaemon, Pallas). 

“ 1816. Augiades, Hb. — Restricted in 1834 and 1850, by St^hens to comma, Linn., 
and sylvanvs, Esp. Tjpe fixed by Scudder in 1872 as sylvanus, Esp. (Butler’s action, in 
1870, of overriding Stephens* restriction of 1860, is ultra vires.) 

“ 1816. Thymeucus, Hb. — Restricted in 1860 by Stephens to thaumas, Hufn., and 
osteon, Rott. (also in 1834 under the laps, cal. Thymelinus), Under the same misspelling 
in 1858 Kirby fixed the t3pe as acteon, Rott. 

“ 1820. Adopaea, Billbg. — Created for thaumas, Hufn., and a MS. species, the former 
therefore becoming the type. Type confirmed in 1893 by Watson. 

‘‘ 1832. Steropes, Bdv. — Name preoccupied in Coleoptera (Stev., 1806). 

“ 1832. Thanaos, Bdv. — Tages, Linn., was figured in 1836 by Boisduval under this 
name. Type specified as tages, Linn., by Blanchard, in 1846; the name therefore, falls 
as a synonym of Nisoniades, Hb. 

“ 1832. Syeichtus, Bdv. — Restricted in 1840 by Blanchard to malvae, Hb. (alceae, 
Esp.) and alveolus, Ochs. (= malvae, Linn). “ Anon,” in 1841, in the Isis, cites only 
malvae, Linn., which therefore becomes the type. Falls as a synonym of Hesperia. 

“ 1834. Thymelinus, Stphs. — A misprint for ThympUcus, Hb. The misspelling 
repeated by Kirby in 1868, when acleon was cited as the tvpc. Falls before Thymelicus, 
Hb. 

“ 1844. Spilothyrus, Dup. — Created for alceae, Esp., alihaeae, Hb., and lavatherae, 
Esp. Contains alceae, Esp., the type of Erynnis, before which it falls, all three species 
being congeneric. 

“ 1852. Carterocephalus, Led. — Proposed to replace Steropes, Bdv., preoccupied. 
Type fixed in 1867 by Snellen as palaemon, Pallas; it falls therefore, as a synonym of 
Cyclopides, Hb.’* 

Of the above names, I retain all those Tutt shows to be valid for use in the 
subfamily Hesperhnae, and two which he did not consider valid : Carcharodus 
and Sjpiloihyrus, 

Of the former he writes : — “ Typical coitus of Urbanus, Hb., containing 
malvae, Hb. (= alceae, Esp.), which therefore becomes the type, the genus 
falling before Urbanus, Hb., and Erynnis, Schrk.” 

The genus Carcharodus was erected by Hubner for lavatherae, aUhaeae and 
malvae, Hb. (= alceae, Esp.), without any particular insect being cited as type. 
The fact that malvae, Hb. (alceae) was already the type of Urbanus does not 
prevent Carcharodus being retained as a genus containing one of the other 
species originally placed in it, as they are not congeneric. I therefore retain 
it for lavatherae, Esp., and tauricus, Rev., taking the former as type. 

Concerning Spilothyrus, Tutt says : — “ Created for alceae, Esp., aUhaeae, 
Hb., and lavatherae, Esp. Contains alceae, Esp., the type of Erynnis, before 
which it falls, all three species being congeneric.” 

The same remark applies to this case as the last. The three species are not 
congeneric, but units of three most distinct genera. Alceae is type of Erynnis, 
lavatherae I have cited as type of Carcharodus, therefore Spilothyrus is available 
for althaeae and its allies ; and I take aUhaeae, Hb. as type. 

There will, no doubt, be many entomologists who will disapprove of the 
division which places the species of the tribe Erynnidi in three genera ; the old 
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habit of keeping the three coloured European sp^ies in one genus will seem to 
them much oetter, especially as two of these species are, superfcially, somewhat 
similar. I can sympathise with this idea, but the division is essential : the 
remarkable thing is that it has not been made before. The three common 
European species, alceae, althaeae and lamtherae, are very widely separated, 
being even less connected than the definitions of the three genera might lead 
one to suppose. Some idea of this can be gathered if we study the genitalia 
comparatively with some other species. E. alceae shows more affinity to the 
species of the genus Sloperia than to S. aUhaeae ! C, lavcUherae and the con- 
generic tauricus, although possessing, more or less, the same extraordinary 
process representing the 10th sternite as althaeae, etc., show how widely they 
are separated from those species by the form of the harpe ; a type unknown 
in any other Palaearctic species, but which shows a decided relationship to 
the harpe we find in the Ethiopian species spio ! (= vindex). This shows how 
little in common there really is between alce^, aUhaeae and lavatherae, and will 
perhaps help to reconcile those who are opposed to this absolutely essential 
change. 

The superficial characteristics of the genera we have defined must be briefly 
recorded, as all the genera will not be dealt with in our systematic part. 

Genus Nisoniades, Hb. : Dark brown species, fore-wings upperside with 
inconspicuous variegated pattern, but no transparent spots. 

Genus Erynnis, Schrk. : Dark brown species shaded with mauve, fore-wings 
upperside with inconspicuous variegated pattern and very small trans- 
parent spots. Fore-wings underside (in male) without brush of hairs. 
Genus Spilolhj/rus, Dup. : Dark brown species, with green or mauve tinge, 
fore-wings upperside with inconspicuous variegated pattern and large 
transparent spots. Fore-wings underside (in male) with thick brush of 
hairs. 

Genus Carcharodtis, Hb. : Yellowish-green or yellowish-brown species, fore- 
wings upj^erside with conspicuous variegated pattern and very large 
transparent spots. Fore-wings underside (in male) without brush of hairs. 
Genus Hesperia, Fab. : Black species with white spots on up|>erside, fore- wings 
with median row of 8[>ots complete, but sharply angled, 6th spot moved 
outwards nearer to outer margin of wing than any other sj>ot of the row. 

The position of the 6th spot of the median row is invariable in every one 
of the thirty-two species of the genus. It is noteworthy that in antonia, 
which was always included in the genus Hesperia, but which the genitalia 
show to belong to a widely separated genus, this character is wanting ; 
also that in the s[)ecies included in Tutt's Brenieria, which cannot be 
separated, anatomically, from Hesperia, all show this specialised feature. 
Genus Ramburia, Warr. : Black with white markings on upperside, fore-wings 
with outer row of spots strongly developed, median row complete, its 
Ist, 2nd, and 3rd spots united with those of discoidal series, forming a very 
broad central band. 

Genus PoweUia, Tutt : Black species with white or ochreous spots on upper- 
side; outer row of spots on fore-wings complete, but very small and 
sharply defined, situated nearer to outer margin of wing than to the 
median row of spots. Median row complete or incomplete, discal spot 
half-way between discoidal lunule and median row, 5th black bar of 
fringe of fore-wing usually wanting. 

Genus Sloperia, Tutt : Brownish-black species with white spots on upperside ; 

TRANS. ENT. SOO. LOND. 1926.— PART I. (NOV.) C 
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outer row of spots fore-wing present, steong^j ig V< i to| N «l « very faint ; 
med^ row inoom^ete, 6th and 6th spots spot nearer 

to disooidal 1 wule than median row. Outer tAM of eenteal qpot of median 
band underside, straight or conoave, not unitM with tiie apex of spot 6 
of marginal row. 

Genus BemAinia, Warr. : Brownish-black spedes with white spots on upper- 
side; outer row of spots fore-wing wanting; median row inoommete; 
disoal spot closer to discoidal lunule than to median row. Outer e^e of 
central spot of median band underside, convex, or projecting sharply 
outwards towards the margin, uniting with apex of 6 of xow. 

G^us TuUia, Warr. : Brownish-black species, with white spots on uppenide, 
which is thinly, but broadly dust^ with greenish supersoaHng; outer 
row of spots fore-wii^ complete, strongly but not sharply devek^ied, 
equidistant from median row and margin of wing; median row incom- 
plete; discal spot almost half-way between discoidal lunule and median 
row. 

Genus Favria^ Tutt : Brownish-black species, with white spots on upperside, 
which is thinly dusted with greyish-green superscaling, but only on the 
basal area of the wings ; outer row of spots fore- wing complete and very 
strongly developed, equidistant from the median row and margin of the 
wi^ ; median row complete ; discal spot (on upperside) wanting, or very 
faintly marked. 


IV. The NaturaXi Subdivisions op the Genera Hesperia and Powellia 

In the genus Hesperia {sens, strict,) we find those species that have been for 
BO long a £fficulty to the student and collector alike, and which form, without 
doubt, the most difficult group of European (if not Palaearctic) butterffies to 
identify by superficial means. Still, although a certain amount of difficulty 
must probably always remain in connection with these species, it is not at all 
an impossible task for the trained eye to identify a very large proportion of 
them with certainty by their superficial facies alone. 

A study of the groups into which the species of Hesperia naturally divide 
has been of great assistance in facilitating identification, and anyone interested 
in the Hesperids should become thoroughly conversant with them. These 
groups are very clearly indicated by the male armature. 

Three main divisions of the genus must first be noted ; they consist of : — 

I. Those species in which the 10th abdominal segment in the ^ forms 
a complete circle, the ventral plate of the stemite being a simple, broad 
cbitinous structure, umted solidly with the dorsal portion of the flegment. 

II. Those species in which the 10th abdominal segment in the cj, though 
still forming a complete circle, has the stemite so modified reduced ae 
to be scarcely discernible, whilst from it originate highly developed btttffil 
apophyses, which are umted at their basal extremiti^by a narroif idiitinoUB 
band that completes the ring of the segment. 

III. Those species in which the 10th abdominal segment in the no 
longer forms a umted circle ; the stemite being reduced as in the last division, 
and bearing lateral apophyses, but these are not connected ventrally. 

These three groups, or rather subgenera, for two of them are composed of a 
number of smaller groups, will be referred to as the subgenera Teleoiiuu'^ (uov.), 
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MomigTajh ^ Tribe Hmperiidt. 

Wiilitirtaowifliyfti (nov.)> ^nd AteltOBMtfpte (nov.)» zespectively. (Greek : Teleos 
» ocmplite^ and morphe === form.) 

It ia necessary to have distdnotive names for these subgenera, for if such 
divisions are to be of any real practical use they must have names ; this gives 
them a greater prominence than describing them as section A ” or B/’ and 
enables them to be referred to in conversation^ which the latter form of desig- 
nation practically prohibits. 

The species of the subgenus Tdeomorpha belong to three very distinct 
groups, a^ those of the su^enus Atdeom^ha to four ; the species of Hemi- 
tdeomorpha are all fairly closely allied, and do not need further division. 

These various groups are definable as follows : — 

Subgenus Tdeomorpha, 

I. Tenth sternite in male simple and entire; whole length of dorsal 
edge of harpe curved ; style long and folded over close to harpe = Cen- 
iaureae Group, and includes centaureae,freijay andromedae, cacaliaey sidae, etc. 

II. Tenth sternite in male simple and entire; posterior half of dorsal 
edge of harpe flat ; style very short, broad and not folded = Macidata 
Gromp, and includes macidata, etc. (No European species.) 

III. Tenth sternite in male simple and entire; whole length of dorsal 
edge of harpe curved ; style short and narrow, not folded = Carthami 
Group, and includes carthami, etc. 

Subgenus Atdeomorpha. 

I. Tenth sternite in cJ incomplete ; lateral apophyses highly specialised, 
spined processes long and narrow; cuiller small, short, and very broad, 
proximal edge curved ; style short, moderately broad and straight ; ventral 
outline of clasp convex = Onopordi Group, onopordi standing alone. 

II. Tenth sternite in cJ incomplete ; lateral apophyses highly specialised, 
short, and bearing numerous short spines ; cuiller large and broad, proximal 
edge practically straight, unitmg with the stylifer at half its length ; style 
slender, long, and more or less curved ; ventral line of clasp flat == Serrch 
tidae Group, and includes serratidae, carlinae and frUillum. 

III. Tenth sternite in (J incomplete ; lateral apophyses short and more or 
less triangular in form; cuiller highly develop^ on lines of serratidae 
group, but very large, equal to, or more than, half the total dimension of 
the clasp; the proximal edge uneven, uniting with the stylifer at about 
one-third of its length ; style short, slender and curved ; ventral line of clasp 
concave = Alveus Group, and includes alveus, armoricanus, foulquieri, etc. 

IV. Tenth sternite in ^ incomplete ; lateral apophyses and cuiller as in 
the dlveus mup, but the latter slightly narrower ; style very long and 
slender, folded over at its base ; ventral line of clasp straight = Cinarae 
Group, dnarae standing alone, no other species at present knovm combining 
such remarkable characters oif style and cuiller. 

affinities d Hbme several groups of the subgenus Atdeomorpha are of 
ooitfiderahle intere^ 13 ie remaruble formation of the cuiller in the serratulae 
group, and its obvious approximalion to that structure in the alveus group, 
very utural^ one to suggest that the forms contained in the latter 

have been denved nom the former, and merely show us a further stage in the 
development of a partkndar structure. Furth^, if one lo(^ at the form of the 
cuiller in some species of the Oentaureaei group, as for example alpina, sibirica, 
etc., one cannot but be ststuok by the natural transition which it makes in 



so ib.a‘aaWinwv 

ihib group between the fonner and those ol ihe olestM 

group. But, if we tum to ctnome group, we at ozioe meet with a fact n^oh 
refutes this theory; and, though it does not beb to explain the Cause of the 
fundamental similarity of structure in the two iormer groups, it shows more 
or less oonclosively that the evohitkm of the almu group took place quite 
independently of the serratulae group. In dnarae the cuiUer is developra as 
in the alveus group, but, in addition, the harpe supports a style of the same 
remarkable formation as foimd in certain species of the cenlaureae group and un- 
known elsewhere. The affinity of this style to those of cefUaureae, sidae, sibirioa, 
etc., is as pronounced as the affinity of the cuiller to those of alveus and its allies ; 
and when one considers this most remarkable combination of characters in one 
species, it is impossible to do otherwise than accept that species as a link 
between the two groups in question. It might be suggested that the earlier 
representatives of the alveus group, and cinarae, had been independently 
evolved ; but the absolutely complete analogy of the cuiller and lateral apophyses 
in alveus and its allies, and cinarae^ excludes such a possibility, and wo must 
accept the fact that the species of the alveus CTOup, and cinarae, are directly 
evolved from the same form, in which the cuiller and lateral apophyses were 
already developed as we now see them. From this it follows, as we can with 
a fair amount of certainty maintain the species of the centaureae group as among 
the least modern species of Hesperia now in existence, that the type of style 
common to cinarae and cenlaureae, etc., is the older type, and that it was lost 
by alveus and its allies and retained by cinarae. That the stylar formation 
could have been so completely altered, while the other parts of the clasp 
remained more or less similar, may at first seem highly improbable; but in 
reality it does not necessitate any tremendous change, or even come as an 
entirely new development on the part of the alveus group species, for many 
types of style exist among the present members of the subgenus Teleomorpha. 
From this, it is evident that a strong tendency must have ]^n latent in these 
B^ies for specialisation in stylar formation, and therefore a comparatively 
slight incentive might have b^n sufficient to bring about the change which 
separated the alveus and cinarae groups. 

I have said that we can maintain with a fair amount of certainty that the 
species of the centaureae group are among the least modem species of Hesperia 
now existing. There are several very potent reasons for this assuiwtion, 
which it may not be out of place to mention here. First of all, the aflMties 
of all the species of the subgenus Tdeomorpha are extremelj^ close, so we may 
take any evidence we find relating to one species as apphcable to all. The 
complete and simple, and undoubtedly primitive, formation of the 10th segment 
in the male is peculiar to the subgenus, and, considered with the geographical 
distribution of the species as a whole, strongly points to their being less removed 
from the original common ancestor of the genus than any other species. The 
10th segment of the male is united ventrdly in species of some of the other 
genera, but in these the ventral plate is extremely narrow as a rule, and often 
wery and feebly constructed. The side pieces are highly specisdiaed, a^r 
ikiB manner oi the lateral apoph^^ prevailing in many species of Hesperia^ 
^ whole stemite is very different from that existing in the aul^enus 
JfUeemorpto, serving to emphasise the simple character of the latter. Th^ 
farther, m Vfoms c^^ecies of the maculata ffoap we find the primary semiclasp 
more nemiy entire tiian is the case in any of ^ other species. In two species 
in pertiod&t, there is c^y a very smaU area between the antislwle and ^ 
^liUer which is tmchitiaised. The subharpal plate is united to both harpe and 
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ventrftl plate, and in nuwulata to the cuiller also* The density of the chitinised 
membrar^ all over the central area varies to a considerable extent. The area 
surrounding the subharpal plate, which in most species is entirely membranous, 
is less strongly chitinisM than the other parts, but still is not membranous ; 
and there is no break in the continuity of the chitinous surface, from the ventral 
plate to the harpe. Under the microscope, a strong power shows the varying 
density of the cnitinisation distinctly, and how it passes insensibly from the 
thinnest areas to the most solid parts of the harpe, etc. 

This varying quality of density shows us very plainly how the present 
formation of the primary semiclasp has been attained, or rather how the many 
different formations it now exhibits have been developed. The primary 
semiclasp in maciUata and zona is undoubtedly a transition between the most 
usual types at present in existence and what must have been the primitive 
formation ; and, as in all the species of the subgenus Tdeomorpha the primary 
semiclasp is developed on the same lines (only slightly less chitinis^), the 
same applies to them. 

The above facts seem quite sufficient proof that the members of the subgenus 
Tdeomorpha are, as I said of centaureae and its allies, the least modem branch 
of the subfamily Hespekhnae. 

If we now turn again to the serratulae group, it is at once obvious that, in 
spite of its suggestive resemblance, the cuiller in these species cannot be 
accepted as illustrating a certain stage in the evolution of that structure as seen 
in the alvetis group; jfor, if it really did so, it must be accompanied by the 
ribbon-like, folded stjde, which, as we have already seen, must have b^n a 
feature of the clasp in the alveus group until the cuiller had attained the form 
and dimensions typical of cinarae, i.e. considerably more developed than in 
any species of the serratul/ie group. The most that can be said then, in regard 
to the similarity of tlie cuiller in the serratulae and alveus groups, is that it is 
most probably the result of analogous variation in two groups of species more 
or less nearly connected, but which, as the lateral apophyses show, have 
developed on separate lines. 

Before leaving this subject we must refer to onopordi. The form of the 
clasps gives a plain indication that onopordi came to Europe from the east, and 
that it is a modern branch of the same line as thibetana. It has become a 
highly specialised species, and no longer closely cormected to any existing 
species. However, it forms a kind of link between the maculcUa group and the 
maivae group (Hemiteleomorpha), though showing greater affinities to the former. 
The short, thick, straight style is common to malvoides, mdotis and pontica, 
which species also, together with maivae, show distinct relationship to onopordi 
in the form of the lateral apophyses and the restricted, broad stylifer. The 
uncus in onopordi is nearer to that of the serratulae group, as is also the formation 
of the ventral aspect of the lateral apophyses, which are not united as in the 
maivae group. All this show^s how isolated the position of onopordi has become. 

The Palaearctic species of Hesperia fall into the groups which we have 
described, as follows 

Subgenus Tdeomorpha : 

I. Centaureae group — centaureae, freija, sibirica, chapmani, andromedae, 

cacaUae, eidae, tdpina, 

II. Jfdcu&Ua group — macukUa, zona, aibiskriga, tkibeiana. 

III. Oarthami mup — oarihami, oashmirmeis, bieti, cberthuri. 

Subgenus Hemiteleomorpha : — maivae, mahoidea, pontioa, mdotis. 
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Subgenus Ateleomorpha, 

I. Onopordi group — onopordi, 

II. Serratidae group — serratvlae, carlinae, fritiUum, 

III. Mveas group— alvetis, numida, armoricantis, foulquieri, speyeri, 
reverdini, schansiensis. 

TV. Cinarae group — cimrae. 

(For description of chapmani, see Part VIII.) 

Turning to the genus Powellia, contrary to what might be thought, matters 
are somewhat complicated. Structurally the species fall into two very distinct 
groups, but superficially these groups cannot be as clearly separated from each 
other as is desirable. * On the characters of the male armature they can be 
defined as : — 

I. Those species in which the lateral apophyses of the 10th sternite are 
united ventrally, to a greater or less extent = Cferon Group, and includes 
fferon, struvei and adenensis. 

II. Those species in which the lateral apophyses of the 10th sternite are 
not united ventrally = Sertorius Group, and includes sertorius (sao), iherapne, 
cdiy orbifer, phlomidis and galba. 

It is probable that in the future these groups will have to be taken as sub- 
genera, and further subdivided. The formation of the harpe is very different in 
phlomidis from that of the other five species of the sertorius group ; while the 10th 
sternite in geron and struvei is decidedly different from adenensis^ and there is also 
some harpal difference. In the two former, it is probably correct to say that it is 
the lateral apophyses which are united by a small ventral band, while in adenensis 
it is doubtful if there can be said to be any lateral apophyses, the ventral 
structure having more the appearance of being the ventral plate of the sternite 
itself, from which the lateral portions have receded. As, however, adenensis 
and its subspecies amenophis are alone in showing this formation and are 
otherwise fairly close to geron and struvei, it seems simplest to retain the three 
species in one group for the present. The same applies to phlomidis. 

The characteristic facies of the species of these two groups are of great 
interest, though somewhat involved. There are two main characters attaching 
to both groups : (1) the size of the white markings on the upperside of the 
fore-wing, (a) either small with a strong tendency to become obsolete, or 
(b) very large, square and fully present; and (2) the direction of the me^an 
band on the underside of the hind-wing, (a) uniting with the 2nd white spot 
between nervures 7 and 8, or (6) uniting with the Ist white spot between 
nervures 7 and 8. (The first spot being, of course, that nearest the margin of 
the wing.) Unfortunately neither of these characters will cover all the species 
of either group, so to diagnose them one has to employ a combination of the 
two. This suggests that further subdivision is wanted. Such subdivisions, 
as previously noted, are indicated by the form of the harpe, which would 
separate phlomidis from the sertorius group, and adenensis from the geron group. 
This division would not, however, solve the difficulty of superficial c^rac- 
terisation, for though helpful so far as the sertorius and phlomidis groups are 
concerned, .we would be unable to characterise the adeneriM and geron groups. 
The discovery of further species of the latter group may in course of time 
necessitate this subdivision, and also provide fresh characters which are not 
evident in our present limit^ materiaL 
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The two main groups which have been defined are best characterised as 
foUows : — 

Oeron group : Large, square, white marking on upperside fore-wing ; 

median band underside hind- wing connecting with Ist 
white spot between nervures 7 and 8. 

Sertoriics group : A. Small white markings on upperside fore-wing. 

(a) Median band underside hind-wing connecting with 

Ist white spot between nervures 7 and 8. (galba.) 

{b) Median band underside hind-wing connecting with 
2nd white spot between nervures 7 and 8. (ser- 
iorins, therapne, ali and orbifer.) 

B. Large, square, white markings on upperside fore-wing. 

(b) Median band underside hind-wing connecting with 

2nd white spot between nervures 7 and 8. 
(phlomidis.) 

This illustrates the dangers of forming any groupment of Hesperid species 
upon superficial characters alone. In the present case, had this been done, 
whichever character was chosen, the result would have been equally incorrect. 
If the size of the markings on the fore- wings were taken it would place phlomidis 
in the geron group. Likewise, if the direction of the median band on the 
underside of the hind- wing were taken, it would leave phlomidis in the sertoriiis 
group, but place galba in the geron group. Most writers in the past have placed 
phlomidis with geron, the similarity between the two being very striking. If, 
however, the design of the underside of the hind-wdng of phlomidis be looked 
at in detail, and not in general, it will be noted that the character of the median 
band is typical of sertorius, etc., and not of geron. This fact is of great interest. 
Phlomidis, both structurally, and in the design of the underside, superficially, 
belongs to the sertoriics group ; yet in spit-e of this its appearance is so suggestive 
of the geron group species that it has been habitually classed with them. There 
seems to be only one reasonable explanation for this mistake, and probably 
much of the perplexing similarity found between so many species of Hesperia 
can be accounted for in a similar manner, i.e. mimicry. If some specimens of 
phlomidis and serlorius are examined closely, it \rill be seen that the extra white 
spots on the fore-wing of the former are often present on the underside of the 
fore-wing of the latter, and almost always present in galba. Although one 
would not have thought it, a mere magnification of the existing markings of 
scrtorias would give one a form similar to phlomidis. On the underside, a pale 
shade of ground-colour and the expansion of all the white markings have led to 
the same effect. In the sertorius group (excluding galba) the arrangement of the 
markings on the underside of the hind-wing between nervures 7 and 8 is : Ist spot 
rising from the wing margin, white, followed by a space of the ground-colour, 
then the second white spot with which the median band connects, and then 
another space of ground-colour. In the geron group tlus alternation of markings 
is revers^, beginning with a 8})ace of the ground-colour next to the wing 
margin, followed by the first white spot with w'hich the median band connects, 
and so on. On lo(^ng at phlomidis it will at once be seen that the position of 
these spots is as in sertorius, so that the geron-Mke apiH'arance is entirely artificial 
and not the result of similar design. The similarity in phlomidis is heightened 
by the presence in that species of a dark spot of the ground-colour within the 
first white one, which helps the general illusion by suggesting that the white 
spot is not connected to the margin, although some part of it alw^ays is. It is 
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an exactly parallel case to the apparent likeness of H. sidae and R, antonia, on 
the underside, on which we give some notes by Chapman (see under sidae). 
In the present case we can only agree with Chapman’s conclusion in the latter, 
that nothing but mimicry could have produced such remarkable identity of 
effect without actual identity of marlangs. The distribution of phlojnidis 
further supports the theory of mimicry. 

The case of galba is equally remarkable, retaining as it does on the upperside 
the fine markings of the sertorius group, but with the extra basal spots typical of 
the geron group. On the underside the median band connects with the first 
white spot between nervures 7 and 8, w^hile the alternation of markings between 
those nervures is also as in the geron group. The resulting effect is a con- 
siderable likeness to the Egyptian amenophis on the underside, w^hile the upper- 
side shows some likeness to adenensis. Anatomically gallm cannot be removed 
from the sertorius group, even if that group were further divided it must remain 
with sertorius, orbifer. etc., yet in the design of its underside it is absolutely dis- 
similar to its nearest allies. It is difficult to say if the approach of the charact<^rs 
of the underside to amenophis is, in effect, sufficiently close to be the result 
of mimicry ; also, the change in the marking is far greater than that undergone 
by phlomidis. The occurrence of galba in Arabia would seem to admit of the 
possibility of mimicry, and one must not overlook the possibility that perhaps 
we are unacquainted with the true model, for many species at present unknown 
to science may exist in that country. 

V. Explanatory Note on Varietal Forms, Subspecies, et(’. 

Throughout this monograph the terms subspecies, form and race have 
been used in a slightly different sense from that which is usual; so a brief 
definition of these terms is necessary, in order to avoid misunderstanding. 

(1) Subspecies. A constant race differing from the type in both sexes, 

occurring locally and completely excluding the tyj)e. 

(2) Form. A constant race differing from the type in both sexes, occurring 

in the same locality, but replacing the type regularly at given seasons. 

(A true seasonal form is an extremely rare jdienomenon among the 

Hcsperids.) 

(3) Race. A constant variation differing from the type in one or both 

sexes, occurring with the type.* 

In view of the proposed alteration in the international Code, excluding 
names of a lower rank than a subspecies from any status in nomenclature, it 
becomes more than ever essential to make some such distinctioiLs as thos(‘ 
suggested above, between the degrees of variation which prevail in all forniN 
of animate objects; for, as the names of minor degrees of variation will no 
longer be able to claim perpetuation by priority, we shall get an ever-increasing 
flood of so-called subspecific names, numbers of which will have no real claim 
to the rank of subspecies, in its true sense, i.e. the highest development of 
specifical characters which it is possible for some varietal form of a species to 
attain (without actually being separated from the species) concurring with the 
entire elimination of the typical form from the units of the race. The latter 
provision is in my opinion absolutely essential to the subspecific standing of a 

♦ The term “ variety,” which has been used oceaHionally, is merely employ(‘d to express 
any deviation from the type, and not as a definition of an exact de^^ree of variation : 
“ aberration ” is employed for any variety too inconstant in development or of too sporadic 
occurrence to be classed as a “ race.” 
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race, for it is obvious that the final transition to a new species must be preceded 
by a period when the old type is completely superseded, which period must be 
regarded as the supremest development of variation possible within the limits 
of a species, i.e. the true subspecies. It is also probable, that natural reversion 
is impossible after this stage has been attained. Of course it may be said that 
it is impossible to define any degrees of variation in a useful manner, but of 
this I am not at all sure ; and it seems quite possible that future work may 
throw much fresh light on this subject. That one cannot define absolute 
distinctions between subspecies and race, and race and aberration, is obvious, 
each being but a continuation of the other ; but in spite of this there is much 
that goes to prove that in the natural order of evolution such definite stages 
do exist. Briefly put, one would probably be correct in saying that an aber- 
ration is an indefinite demonstration of the existence of variation-compelling 
factors ; that a race is the outcome of variation — as represented by the aber- 
ration-controlled by selection; and that a subspecies is the ultimate develo})- 
ment of a race, prior to its final separation from the parent species. Much 
more might be said on this interesting subject, but it would be unnecessary 
liere. The chief object in studying variation must be to separate the true 
subspecies from the mass of minor varieties, and to establish it in its position 
of primary importance in tlie evolutionary scale, as the forerunner of the 
species to come. It is, of course, also important to get a knowledge of the 
\'ariations which led to tlie development of the subspecies, and this is best 
done by separating and defining as many of the preceding stages as possible. 
That these stages are often difficult to define precisely is no reason for neglecting 

them, and if more attention had been given to this matter in the past, we 
should not have heard so many eminent entomologists questioning the possi- 
bility of gradual evolution. It is worth noting, that the cases in which these 
stages in the evolution of a subspecies are sharply separated have been made 
a basis for the argument of what is called discontinuity of variation, while the 
other cases (by far the most nimierous) where there is no sharp division between 
aberration and race, and race and subspecies, have been passed over, and made 
apparently non-existent, by the fatal habit of covering all forms of variation 
by one term. 

There is a strong tendency among workers in Mendelism to assert that 
there is no real continuity in variation. The fact that in some of the well- 
known cases of mimicry the mimetic forms have been found to breed true, 
without intermediates, is held to be a juoof of this. Also, in certain cases 
ill which intermediates do exist, in such a conspicuous manner as to force them- 
selves into notice, it has been found by experiment that there is nothing 
contrary to the Mendelian principles in these cases. So far, however, it seems 
to have been overlooked that in the exjierinients which have led to these 
results, one method has ahvays been followed, viz. the crossing of one e.xtreme 
form with the other. This, of course, presupjioses the existence of the two 
extremes in the first instance. For this we have no proof, and observations in 
the field lead one to the opposite conclusion. The slight variation is the 
universal rule, and pronounc^ forms the exception. One cannot accept, 

then, without very definite proof, that the extreme form originated before the 
slight variation; if it had, it should be of at least as universal occurrence as 
the aberration, whicli it is not. Further, how’ could we account for those 
cases in wiiicli a species throw’s numerous slight aberrations but no pronounced 
or extreme form ? 

The fact that one can breed transitional forms from the extremes, in a 
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manner which is in accordance with the Mendelian laws, in view of what we 
see in nature, goes rather to prove that the slight transitions are the com- 
ponent elements of the extreme, and that they therefore are the basis of its 
construction, and preceded it, than that they originated from it. Again, the 
fact that the famous Hypolimnas mima and toahlbergi have been bred from 
one batch of eggs without intermediates, is no proof that the intermediates 
never existed ; it merely shows that there is perfect segregation between the 
two forms now, but it leaves us in absolute ignorance as to whether this was 
so or not five thousand years ago. 

Whether the slight variation is a Mendelian factor or not is questionable ; 
but, if we acknowledge the existence of continuity in variation, it seems 
reasonable to suppose that, to start with, it is not, but that, as it develops, 
it becomes so. Two facts concerning it remain certain : it is the most universal 
and frequently occurring form of variation, and it is unquestionably a heritable 
quantity and is handed on from generation to generation. 

I do not think more need be said to show how desirable it is to endeavour 
to classify, as accurately as possible, the varying degrees of variation. I 
therefore adopt the terms abeady described, and have endeavoured to apply 
them with as much accuracy as possible in the systematic part of this work. 
I do not by any means wish to maintain that the tabulation of variation I 
have drawn up cannot be improved on, but it may serve as a beginning, and 
the mere fact of the difficulties it involves in application may prove a help in 
checking the multiplication of unnecessary names. Some well-known Con- 
tinental vTiters use the term race ’’ to cover both subspecies and race, as I 
have described them; but many of their races have been described from 
single specimens ! Also, their seasonal forms are often indistinguishable from 
each other, so that the names given to them apply only to dates, and not to 
distinctive forms. This disastrous custom can never be checked until it is 
universally accepted that descriptive prefixes represent certain values, and 
must be used in as accurate a manner as possible. Were this so, the writer 
who scatters names like falling leaves in autumn (invariably with insufficient 
descriptions) would soon find that he could not continue on such lines, if he 
wished any scientific publication to accept his work. 

VI. Variation in the Male Genital Armature in tue Alveus Group 

OF THE Genus Hesperia, 

The subject of variation in the genital armature is one which is rather 
ignored by anatomists, as a whole; and particularly when considering very 
closely allied species, such as we have in the genus Hesperia, the temptation 
to assume that the structural features of the genitalia are invariable is very 
great. 

In the course of a careful study of the subject, when working out the 
classification of the Palaearctic Hesperiinae, one became impress^ by the 
fact that a good deal of individual variation was to be seen in these structures ; 
and to turn away from it was only to increase the difficulties of any future 
worker in this line. There is, however, nothing so very disconcerting or 
unnatural in the fact of the existence of such variation, nor does it in aiw 
real degree reduce the value of these organs as taxonomic characters. It 
may probably be said that all zoologists of the present time believe in the 
evolution of species from previously existing species ; and the mere acceptance 
of that theory is, in itself, an acknowledgement of the existence of variation 
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in the structural as well as the superficial elements of a species. Indeed, one 
might question, with reason, the possibility of the existence of any such thing 
as true stability of structure in animate organisms. 

Of course this structural variation is only very slight when compared with 
superficial variation, which is an essential point to remember when considering 
it. That this must be so is obvious, when we think of how slight the structural 
differences between many species are; indeed, so much so is this the case, 
that we probably often fail to recognise it. Such slight anatomical variations 
from the type must, almost completely, be caused by embryological forces, 
and cannot be much affected, as external characters are, by the conditions 
of existence ; and for their continuance, they must be entirely dependent on 
heredity. JHirther, in cases where they have been developed into racial 
characteristics, it can only have been through the medium of heredity, con- 
trolled by natural selection, working on some coexisting factor, which factor 
very possibly might not occur in more than a small percentage of the specimens 
exhibiting the anatomical variation. When this fact is fully appreciated, it 
will be seen that, although such variation may only be of a very minute 
character, it must have been of fairly frequent occurrence in the past, or we 
should undoubtedly find many distinct species with absolutely similar genitalia. 
We can also understand that there should not be any great distinctions in the 
genitalia between species and species in groups (or genera) of recent origin. 

In the genus Hesperia this structural variation is most apparent in the 
alveus group, and in this fact, and in the presence of so many very closely 
allied species, I think we have a distinct indication that the species of this 
group belong to some of the most recent forms in the whole genus. Among 
the other genera of the tribe it is only in the genus Tutlia that we find a 
corresponding tendency to variation, and there it is of less frequent occurrence. 
The many eastern species and races, showing very close affinities to alveus, 
are some of the most difficult forms to classify; and most of the structural 
distinctions relied on by Reverdin for identifying them are of a slight character, 
and, as will be shown presently, all of these distinctive characters occur 
occasionally in typical alveus, in a more or less rudimentary form. It seems 
to me, therefore, that we cannot know too much of, or observe too carefully, 
the extent and frequency of occurrence of such variations, and that by doing 
so we shall get a far greater insight into the affinities of these insects than 
would otherwise be possible. 

In the European species of this group, alveus, armoricanus and foulquieri, 
the cuiller and lateral apophyses of the lOth sternite show the most variation, 
the style and stylifer being also slightly variable. In arnwricanus the cuiller 
is smaller than in the other two species, of more even outline, and its dorsal 
termination or apex is sharply pointed ; in alveus the cuiller is more expanded, 
and its dorsal elevation is slightly flattened and the apex gently rounded off ; 
while in foulquieri it is considerably expanded, of much more uneven outline, 
and the apex still blunter than in alveus. Variability in the shape of the 
cuiller and the formation of its apex occurs occasionally in all these species, 
but apparently with far greater frequency in alveus ; or it may be that we are 
led to suppose this to be so, on account of a greater number of specimens 
of that species and its races having been examined. Reverdin has made 
174 microscopic mounts of it; I have mounted 57 specimens and examined 
many others without mounting them, and Chapman mounted at least 20 
specimens. This gives one in total a considerably greater material to work 
on than we have of most species. 
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Thus we find alveus with a slightly pointed apex to the cuiller. Chapman 
noted a specimen from Vissoye (Valais) with a pointed apex, though not so 
pronounced as in amwricanus; and a second from Carinthia. These forms 
are rare. A blunter apex than normal is of much commoner occurrence, 
Tesemhlingfoulquieri fairly closely. I have two such specimens from Kander- 
steg and one from Follaterre (Valais). Another variable feature of the apex 
is its armature of spines. In alveus this usually consists of a small cluster of 
more or less equabsized spines; in foulq uteri the arrangement is varied by the 
presence of one or two strong teeth bearing spines at their termination, both 
arrangements being common to armencanus. In alveus the spines are not 
infrequently completely absent. This is practically always so in the race 
from the Pyrenees, but also occurs occasionally in many other localities. I 
have 8 of these sj)ineless specimens (apart from PjTenean ones) from Italy, 
Switzerland, France and Spain. Reverdin has 11, from one of which fig. 3 
on Plate X was taken, and one similar specimen of arrmricanus, which shows 
that species to be more constant in that respect, as 1 have not seen an example 
of it, and Chapman did not mention it cither. Reverdin’ s specimen was the 
only one he found in lOG mounted examples. Foulquieri has not been found 
without its armature of teeth and spines, in spite of the fact that it shows 
much variation in the number of these teeth and spines, and that these are 
frequently different, both as to size and number, on the two clasps of one 
specimen. The proximal edge of the cuiller, between the apex and point of 
junction with the harpe, is, in alveus, practically vertical, while in foulquiei'i 
it slopes forwards towards the harpe, and in arnioricanus backwards away from 
the harpe. This feature is subject to much variation in alveus, most frequently 
inclining towards foulquieri and only extremely rarely approaching armoneanus. 
The individuals which resemble foulquieri in this way often have the apex 
blunted as in that species too. This free portion of the proximal edge of the 
cuiller is normally shorter in Jaulquieri than in alveus, owing to the formation 
of the apex. One sees, however, fairly frequently, specimens of alveus in 
which it is of exactly the same form ami length as in foulquieri. This feature 
is very noticeable in the Pyrenean subspecies of alveus (PL XLV, fig. 2). This 
subspecies gives one quite the most perfect exanqile of transition between 
two species, both structurally and superficially, which has so far come to my 
notice among Lepidoptera. The form and position of the apex of the cuiller, 
which is typical of this subspecies, is nearer to foulquieri than alveus, but the 
apex is almost always quite without spines: in only one case have I seen a 
specimen in which a few w^re present. Further south, in Spain, w'e find 
another subspecies, also showing this approach to foulquieri (PL XLV, fig. 1). 
Another feature of the Pyrenean sub-species is an appreciable ventral and 
distal expansion of the cuiller; in some specimens the expansion is in one 
direction only. This variation is somewhat rare. Among Chapman’s mounts 
there are several examjjles which show it in a pronounced form; I have 4 
among my own preparations, and Reverdin has one example. The lateral 
apophyses in this subspecies are also variable, occasionally having the long 
slender supports as in foulquieri, but more often varying in other directions. 
The Pyrenean subspecies is not the only form in wdiich one finds specimens of 
alveus developing a somewhat foulquieri’like expansion of the cuiller, such 
examples being found, rarely, anywhere with the typical form. I have one 
example from Follaterre (Valais) and one from Kandersteg. Chapman recorded 
one from Ecl^pens, and Reverdin has 6, 5 of which come from the Grand 
Saleve, near Geneva. I also have another very remarkable form, on the 
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same line of variation, but not approaching any existing species; for the 
expansion of the cuiller has taken place upwards, from the dorsal edge. The 
specimen came from Kandersteg. Yet one more variation of the cuiller has 
been noted by Chapman. In this there is a curious flattening along the lower 
posterior aspect of the cuiller. Chapman noted that a tendency to this 
flattening was not so rare, but in a pronounced form he had only found one 
example, a specimen from the Maderaner Tal, which was, he remarked, 
nearly identical with the formation in speyeri'' This feature is plainly 
seen in the photograph of speyeri (PI. VI, fig. 1), in which species it is the 
normal formation. In rererdini, too, one of Reverdin’s specimens exhibits a 
tendency to this flattening (PI. VI, fig. 2). Among my specimens of alveus 1 
have 9 such examples : one with a very pronounced flattening from tlie 
(lemmi Pass, another not quite so pronounced from Verossaz (Valais), and 
one from the Pyrenees. Another very remarkable specimen, from Lenzerheide 
(Crisoris), has this posterior flattening developed on both the upper and lower 
aspects of the cuiller simultaneously. This specimen furtlier has the distal 
edge of the lateral apophyses straight, and the concavity distinctive of reverdini 
in the stylifer, two interesting forms of variation which will be considered 
later. I have a second similar example (with the double flattening) from 
Rivoli near Turin, and three others with the lower flattening ; one from the 
Altai, one from F()llaterr(\ and one from (idschinen. The 9th example is 
remarkable in that it is the upper posterior aspect which is flattened, just the 
converse of the speyeri-Wke examples. Reverdin has an analogous form of 
arniorimnus from Hyeres, and 3 examples of alveus^ one of which is illustrated 
on Plate X, fig. 4, and came from Orange (dura Bernois). On the same jdate, 
figs. 5 and (I represent two other rare forms. Figure 5 is an extraordinary 
malformation, which is included to illustrate what remarkable formations can 
arise, from unknown causes. Figure b sliows an example with a very 
short straight style. This is a rare occurr(‘nce. Reverdin has two other 
specimens and I have one. To return to the formation of tlie cuiller. In 
armoricanus it is apparently not at all so given to variation as in alveus^ but 
tlie apex sometimes tends to be blunted, or of alvean formation. Chapman 
notes a Corsican specimen from Bastelica, with the apex “ bluntly pointed on 
one side, and on the other Nhortened to a double point, ’ and a Russian oxamjile 
from Tula, with the apex rather rounded. The examination of this specimen 
evidently left the Doctor in some doubt, for he notes : “ })ossibly really 

alveus, as the antistyle is broad and the lateral apophyses have the upjier 
margin straight or even slightly concave, thougli they are short and tliick. I 
rather incline to place the sjiecimen with alveus, but it is puzzling.'* The 
specimen ajipears to form a very perfect transition to the race of Asia Elinor, 
wliich Reverdin has named j)crsica, and in which the shape of the cuiller, 
style, antistyle, and lateral apophyses are similar to armoricanus, but the 
apex of the cuiller has not the sharp point and is more suggestive of alvviu<. 

In foulquieri there are onl\' very slight variations to be found in the form 
of the cuiller, wliich do not in any degree alter the characteristic formation 
peculiar to that species. Reverdin has made 30 mounts of fouhjuicri (with 
hvllien) and found them perfectly constant. 

The lateral apophyses, next to the cuiller, appear to be most variable ; 
again particularly so in alveus, and rarely in fouhpiieri and armoricanus. The 
princij)al lines of variation in alveus are the length of the apophyses and the 
degree in which their distal margins are straight or upturned at their extremity, 
the latter giving the normal concave aspect. I do not tliink the distal edge is 
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ever convex in alveus, but in his notes on an aberrant form of the apophyses 
in armoricanus Chapman mentions a specimen with the distal margm of the 
apophyses “straight or even slightly concave,” and adds, “a form that is 
closely approached sometimes by alveusJ^ I possess two specimens of alveus 
showing this form, one from Lenzerheide (Grisons) with the distal edge of the 
apophyses quite straight, and one from Verossaz (Valais) in which they are 
very nearly so. Three other specimens of mine from the Pyrenees have 
practically straight edges to these processes. The length of the apophyses, as 
already noted, is very variable. Two Asiatic species, speyeri and schansiensis, 
have long, very highly developed apophyses. In the latter species this 
character is the main point of structural diference between it and alveus. In 
speyeri they are not quite so extended, being more or less intermediate between 
alveus and schansiensis. Chapman noted in connection with this, that it was 
“ not uncommon ” to find specimens of alveus in which the length of the 
apophyses was hardly less than those in speyeri, as “ in ordinary (dveus there 
is very great variation in the length of the apophyses, while some specimens 
of speyeri approached schansiensis very nearly in this respect.” 

Another very interesting form of variation is to be seen in the stylifer. 
This part, in the alveus group, is roughly speaking a square piece, from two 
opposite angles of which extend the style and antistyle, whilst of the other 
two the distal is attached to the cuiller, and the proximal is rounded. The 
proximal margin, which extends from the base of the style to the base of the 
antistyle, is in alveus strongly convex, and in the middle of its length the 
convexity is greatest, this producing the proximal angle just alluded to. In 
the centre of the angle, or sometimes a little below it, one occasionally finds a 
concave indentation, which varies in degree as to the sharpness of the indenta- 
tion and the extent of the concavity. This feature is seen in its most pro- 
nounced form in reverdini, where it is the normal structure and the character 
relied on by lleverdin to distinguish that species from alveus. Chapman 
noted a number of examples of this form among his preparations of alveus, 
and a few in armoricanus. His notes on alveus give the following : — 

1. A specimen from Bourg St. Maurice “ has a very distinct concavity.” 

2. One from Carinthia “ has a slight concavity.” 

3. A specimen from Gavarnie in which the convex margin is flattened but 
not concave. 

4. A specimen, locality unknown, with a “ decided but not deep concavity.” 

6. A specimen from Courmayeur, with a “ shallow concavity.” 

6. A specimen from the Gr. Glockner, with the angle flat on one side and 
slightly concave on the other. 

7. A specimen from Tragacete, with a conca\dty “ between the proximal 
angle and the antistyle.” 

8. A specimen, locality unknown, in which the proximal angle of one 
stylifer has a slight concavity, the other being normal. 

9. A specimen from the Grand Sal6ve, with a “ pronounced concavity.” 

10. A specimen from Chamonix, with a “ concavity rather to the lower 
side of the angle.” 

11. A specimen from Pontresina, “ stylifer with the reverdini concavity.” 

12. Another specimen from Pontresina, “ with the concavity not so well 
developed as in the last specimen.” 

It is in^resting to note from what widely separated localities the above 
twelve specimens come. I myself have another twelve specimens of alveus 
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Plate X 



Abnormal structural formations m Hesperia alveus and H. araiorjea/ius 

1. H. alveus. Concavity in stylifer. 

2. H. armoricanus. Slight concavity in stylifer 

3. H. alveus. Style of very abnormal lengtli, 

4. ,, ,, Lower posterior flattening of cuiller 

5. ,, ,, Malformation of clasp 

6. ,, ,, Style extremely short. 
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with this reverdini concavity showing in various degrees of development. 
They come from widely separated localities in Italy, Switzerland, Austria and 
the Altai. I also have one specimen of foulquieri from Digne in which there 
is a very slight indentation in the angle of the stylifer. This is the only 
specimen of this species, showing this form of variation, that I have heard of. 

Chapman further notes several examples of armoricanm which have a 
** slight but obvious concavity in the stylifer,” and that “ precisely the same 
concavity occurs in speyeri apparently as the normal structure.” This must 
have been a on Ids part, for among his mounts of speyeri^ only four in 
number, one was a $, one a perfectly typical cJ, i.e. without any concavity 
but with the proximal angle flattened, and two showed a very slight con- 
cavity. In my own mounts of speyeri, only three in number, one has a very 
slight concavity, and in the other two the angle is flattened but in no sense 
concave. Reverdin has four mounts of speyeri, all of which are typical, t.e. 
with the proximal angle flattened as in our photograph (PI. VI, fig. 1). He 
also has twelve mounts of alvem all showing a slight concavity in the stylifer, 
but this, he remarks, is infinitely less pronounced than in reverdini. He also 
possesses nine examples of armoricanm with a slight concavity, one of which, 
from Digne, is more pronounced than the specimen we illustrate (PI. X, 
fig. 2), but all the others are less so. I have only mounted some twelve 
specimens of armoricanus, but I have examined a considerable number more 
without coming on any of this form, which is evidently rather rare in the 
^ecies. One of Reverdin’s specimens of alveus is figured on Plate X, fig. 1. 
The concavity in it appears to be very pronounced, but it must be remem- 
bered that the figure is magnified at least 35 times. Another form of variation 
occurs in alveus, but is apparently extremely rare. It affects the xmcus. 
Chapman remarked that very rarely he had observed specimens in which the 
uncus tends to be divided into two pieces, after the manner of that structure 
in malvae, the tendency, however, being very slight and only affecting a short 
portion of the end of the uncus. I have only seen one such specimen myself, 
and in it the division is only noticeable at the extreme tip of the uncus. The 
specimen came from Larche. 

This completes the list of variations in the male armature of the species 
of this group which have come to my notice. 

I have previously remarked that several of the characters on which Reverdin 
relied for his determination of various Asiatic species of the group were known 
to occur rarely in alveus, and it was that fact which led to the collection of 
the details which have just been given. I do not think, however, that there 
are many lepidopterists who would have thought it possible that so much 
variation coiUd have existed. 

Thus we have seen specimens of cdveus with very long apophyses, approach- 
ing very nearly those processses in speyeri, which in turn produces indi\’iduals 
closely resembling schansiensis in this character, which is the one by which 
Reverdin distinguishes the latter species {schansiensis) from alveus. A^in, ex- 
amples olalveus present various characters typical ol foulquieri, such as the exten- 
sion, ventral or distal, of the cuiller, and the shape of its apex. Specimens of 
armortoaniis also show the latter character, while /ottZyutm, alveus, armoricanus 
and speyeri all develop the concavity in the proximal angle of the stylifer, on 
which peculiarity the specific distinction of reverdini rests. The latter in turn 
seems to incline to the posterior flattening of the cuiller that characterises 
speyeri, as do alveus and armoricanus also. Further, alveus, on occasions, 
developfi both these characteristic features of stylifer and cuiller simultaneously. 
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Faced with this rather surprising list of facts, the first question which 
naturally comes to one’s mind is the old one : What is a species ? It is 
followed by a possibly even more difficult one : How can we define in visible 
quantities an invisible element? No final answer can ever be given to the 
latter question, for the distinctions that we can apply between species and 
species, and variety and species, will be of ever changing and unequal values, 
in exact relation to the maturity or otherwise of the species which compose 
the groups or genera under consideration. It is, all the same, a question 
which no writer of a work on the Ilesperids can hope to be able to avoid. 
The characters which we think necessary for the definition of specific dis- 
tinction in the subfamily Hesperiinae will be dealt with separately, but it may 
not be out of place to refer here to that aspect of it raised by the structural 
variations under consideration. 

It is well known that in large groups including numerous and closely 
related species the distinctions between species are much less marked than in 
smaller ones composed of but few sj)ecieR, and often distinctions which are 
only regarded as denoting a variety or race in the latter will be regarded as of 
specific value in the former. The cause of this must be largely a matter of 
the maturity of the units composing the group. The large grouj) has become 
large because the conditions of the period were, or had been, favourable to 
the increase of varieties and subspecies of the species composing it. Accepting 
the theory that the true subspecies is the forerunner of the species, we have 
in consequence an increasing number of species, as nearly related as is ])ossible, 
sometimes even with the intermediate forms between the new species and the 
old still discernible. This is precisely the condition in which w^e find certain 
groups of the genus Hesperia at the present time. Few^, if any, of the other 
genera of European butterflies show^ us such a complete and jHirfect illustration 
of the evolution of species. We therefore must not look to find, when tr}dng 
to classify such forms as those which comjK)se the alvem group, any very 
extreme distinction between species. 

Reverdin, after his long and searching studies of the species of that group, 
considers that alveus, foulquieri, arrnoricanus, speifcri, reverdini and schamiemis 
are distinct species. Numida, iliensis and sifanicus he retains (doubtfully) 
as races of alveus, which may be distinct, and persica, as j)ossibly distinct, 
but more probably only a race of aririoricanus. Now, remembering this, let 
us note seven points w^hich our review' of the anatomical variation has given us. 

(i) The distinctive structural characters, which are constant in foulquieri, 
arrnoricanus, reverdini, speyeri and schansiensis, may all occur on occasions, 
in a rudimentary condition, in alveus. 

(ii) The alvean formation has never been found in any of those sjK*cies. 

(in) The distinctive characters of speyeri and reverdini appear in anmri- 

canus. 

(iv) That of reverdini (once only) in foulquieri. 

(v) Those of reverdini and schansiensis in speyeri. 

(vi) That of speyeri in reverdini. (Very slight but suggestive.) 

(vii) As many as three of these distinctive characters may a])pear simul- 
taneously in alvevis. 


From these seven facts we can come to two conclusions with tolerable 
certainty. First, that alvexis is undoubtedly the j)arent species of foulquieri, 
arrnoricanus, reverdini, schansiensis and speyeri) for it tends to produce, 
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aberrationally, the structural characteristics of all five, none of which produce 
the characters of more than two (and never those of alveics) ; and, second, 
that these five species are distinct from alveus. 

I have no doubt that there are lepidopterists who, on the strength of the 
above facts, might suggest classing these five species as races of alveus, merely 
because the distinctions are slight ; their appearance in alveus would be taken 
as diminishing their specific value. That line of argument, however, does not 
appeal to me at all. On the contrary, when some structural character, which 
only occurs on rare occasions in a certain species (as the reverdini concavity 
in the stylifer of alveus, which is the most frequently occurring form of struc- 
tural aberration we have found, but yet was present in only 36 specimens out 
of 253 mounted specimens, and at least another 50 unmounted ones, which I 
examined myself), and is then a deviation from the normal structure of that 
species, is produced constantly and in a more developed form in some other 
race, otherwise similar, it shows that the latter race has been drawing away 
from the former. And the fact that the character has now become a fixed 
peculiarity, to the exclusion of the other formation, seems to me to prove 
that the race exhibiting it has come to, and passed, that undefinable point 
at the parting of Nature’s ways, w'here the variety ceases and the species 
begins. 

The data collected concerning alveus, foulquieri and accreta (the latter the 
Pyrenean subspecies of alveus, the full description will be found in the systematic 
part) gives one a very remarkable illustration of the evolution of a species. 
The formation of the cuiller and lateral apophyses in alveus and foulquieri is 
constant, though, as we have seen, in the former there is a tendency to produce 
variation on certain lines, i.e. similar to accreta. In this latter, the formation 
of these structures is very variable, standing between alveus and foulquieri, 
and may be more or less similar to either without attaining the true form of 
either. On the whole, Reverdin and 1 found more specimens approximating 
to alveus than to foulquieri, but Chapman obtained so many approximating 
to foulquieri, that he made the following note : “ alveus from Oavarnie [i.e. 
accreta\ is probably a form of foulquieri.*' To this we may add, that no 
specimen of foulquieri is known approximating (anatomically) to accreta, 
though, as was previously noted, specimens of alveus from widely separated 
localities do so. Further, accreta, while showing points suggestive of alveus 
in its superficial facies, is much closer to foulquieri in this respect. No more 
perfect illustration of the origin of foulquieri could be wanted. There are 
four main points in which the armature of foulquieri differs from that of 
alveus : the lateral apophyses ; the outline of the cuiller ; the apex of the 
same ; the antistyle. Rudiments of three of these features occur occasionally 
in alveus, and they are always present in accreta in a more or less pronounced 
state of development, but of so variable a character that it was possible for 
two such experienced insect anatomists as Chapman and Reverdin to take 
different views as to which species accreta was closest to. The variable forma- 
tions of accreta, somewhat more developed, give us the typical formations of 
foulquieri, wliich are never modified in such a manner as to produce a likeness 
to alveus. Can it be doubted from this, that foulquieri and alveus are distinct 
species, and that the former originated from the latter? Foulquieri, as we 
have seen, produces some anatomical variations, but not on lines towards 
alveus, while the unstable accreta plainly shows that it is still a form of the 
latter and can vary towards it, and does so to such an extent that there is 
sometimes no difference to be observed between them, and always a very 
TRANS. ENT. SOC. LOND. 1926. — PART I. (nOV.) D 
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strong similarity, though at other times it approaches foulquieri in an equally 
marked manner. We must add, in regard to the note of Chapman’s quoted 
above, that he liad not mounted very many specimens of accreta, and these 
happened to be very foulquieri-lika ones. Had he examined a greater number, 
there is no doubt he would have altered his opinion, for the large majority 
could not be taken for anything but alveiis, and the foulquieri-hke specimens, 
though suggestive of that species, could not be mistaken for it. The note is 
valuable, however, in demonstrating how similar to foulquieri some specimens 
of accreta can be. 

Returning to the question of the specific standing of foulquieri, armoricanus, 
reverdini, speyeri and schansicnsis, as distinct from alveus, 1 do not see anything 
in the structural variations we have been considering to cause us to doubt their 
specific separability, but whether reverdini and speyeri are absolutely distinct 
from each other is a more difficult question. Both species (possibly) develop the 
character which distinguishes the other from alveus. Enough material is not 
available, however, in the case of reverdim, to enable one to be sure of this, 
for the genitalia of only two specimens are known, but the one shown on 
Plate VI, fig. 2, has a slightly flattened ])obterior edge to the cuiller. Of 
speyeri, Keverdin and I have mounted, altogether, 11 specimens, one of 
which was a $, Out of the 10 examples, two showed a slight concavity in 
the styUfer, a high proy)ortion out of so few s])ecimens. It must be remem- 
bered, though, that as the proximal edge of the stylifer in speyeri is flat, and 
not angled, a much slighter alteration in form produces a concavity than 
would be required to do so in alveus. That these two s])ecies are very closely 
related is certain; but as both are unquestionably derived from alveus, they 
might be expected to show a certain amount of analogous variation. That 
two out of the ten known specimens of speyeri, however, should show a transi- 
tion to the reverdini formation, and one of the two known examples of reverdini 
to that of speyeri, so strongly suggest that both are one form, that 1 should 
have felt obliged to class them so, but for the following consideration. In 
alveus, as we have already seen, the two distinguishing characters of these 
species not infrequently occur in one indhidual ; of the twenty specimens 1 
possess, showing one or other character, no less than six show both. It is 
absolutely certain, then, that the races vhich developed on these lines of 
variation would each have a strong tendency to both these forms ; indeed, it 
might well be expected that a race in which both were constant would have 
been evolved. The fact that now one form consistently predominates in one 
race, seems sufficient proof that the races have been developing on divergent 
lines, and if they were not entirely distinct at ])resent, it would only be a 
matter of time until they must become so. That they are so, however, at the 
present time apj>ears probable; for even the limited material we liave to 
work on shows that the peculiar character of each is, in its particular race, 
more strongly developed than when it appears in the other species. 

In conclusion, it may be as well to point out that the unstable anatomical 
condition of accreta does not disagree with the constancy we have pointed out 
to be necessary to the subspecific standing of a race. Our remarks on 
that subject referred to the superficial characteristics of a race, not the 
structural. When the subspecies attains a structural distinctive constancy, it, 
of course, would no longer be ranked as a subspecies. 
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VII. The Characterisation of the Species in the Subfamily 

Hesperiinae. 

The subject we have just been considering renders it necessary to define in 
detail the characters, or combination of characters, which circumstances have 
led one to consider necessary to specific standing in the family Hesperiidae. 

There is a very strong tendency in the present day to rely altogether on 
the characters offered by the cJ armature, and although such characters are 
without doubt among the most important we j)ossess, their value is greatly 
increased by combination with other characters. In the family Hesperiidae 
the characters which are of greatest use in connection with those of the genitalia 
are the vsuperficial ones of design; for the neuration on the whole is so general- 
ised as only rarely to be of any appreciable value ; and biological facts which 
are helpful, are, unfortunately, very seldom available. That I should rely on 
evidence offered by pattern (even in connection with structural d(‘tails) may 
surprise some readers, for there is a growing inclination to disregard the simple 
features of shaj)e and pattern (as distinct from colour) as being too variable 
to be reliable. We hav(‘, however, just shown that the genitalia can vary 
extensively, though not in a very pronounced manner. Y(^t when one considers 
how many factors can influence the superficial form of design in an insect, 
that cannot affect its structural formation, one cannot help wondering if, 
relatively, the variation existing in the structural elements does not show 
them to be of no greater stability than the superficial elements, only less 
exposed to unfamiliar influences. Be that as it may. the su])erficial facies of 
the insect are of considerable importance, and we cannot afford to neglect 
them, especially when dealing with the Hesperids. 

To begin with, a moment's consideration will show that the superficial 
facies are more susceptible to surrounding influences and changing conditions 
than are the structural elements of a species, and in consequence, if a race is 
being influenced in a manner unusual to it, the superficial facies will be the 
first to bear witness to tlie fact. We see then that if two forms, originally 
one, are being influenced in different ways and are developing divergentlv, 
that in the earliest stages of such separation (the race and the subspecies) 
the superficial facies are already pronouncedly different. This being so, it 
follows that of two races, which from being one species liuve become two, the 
changed unit must show the change to at least as great a degree as the ordinarv 
subspecies does. Bearing this in mind, we see that the amount of structural 
divergence which we consider necessary to specific distinction can be held to 
be a variable quantity, in proportion to the amount of superficial alteration 
observable. In instances where some biological data can be had, one obtains 
still greater liberty in regard to the question of the necessary quota of structural 
distinction. To take two examples. One would feel justified in accepting a 
form in which there was scarcely any superficial similarity to the tvpe, as 
distinct, provided it also showed the least structural deviation constantly , but 
a form showing no superficial difference from another race, we should require 
to exhibit very pronounced structural peculiarities before we should care to 
admit it to specific rank. The above remarks might seem to imply that it 
would be impossible to have distinct species with exactly similar facies. This 
we know is not the case ; distinct species do occur which are absolutely similar 
in appearance. Our observations merely go to show that such species have 
been evolved from widely different sources, and the superficial likeness has 
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been developed independently. Species can also undoubtedly occur with 
distinguishable facies, but similar in structure. The latter is certainly a 
much rarer occurrence, and one which is infinitely more diflBcult to deal with ; 
and public opinion, although accepting in theory the principle that similarity 
in structure, while suggesting specific unity, is no definite proof of it, does 
not really stand by it in practice, and is apt to resent it when an author does 
so. The result of this is that one finds many writers who (without professing 
to do so) rely entirely on the genitalia, and do not trouble to consider the 
complementary evidence of the very essential superficial and biological factors. 

All this may appear to the reader as being of a very elementary nature. 
It certainly is so, but in dealing with the Hesperids one has so little to work 
on, so few facts relative to their biology being known, that one cannot afford 
to disregard any data, no matter how elementary. One also wishes to demon- 
strate that no hard and fast rule can be applied as to what visible characters 
constitute a species and what do not, and to guard against the error of 
placing undue stress on any one character, or of falling into the habit of 
assuming that, because a certain structure is considered insufficient evidence 
in one case, it must be so in another. From this standpoint we will consider 
some of the most complex cases which occur in the subfamily Hesperiinae, 
beginning with the genus Hesperia. 

First of all, the familiar cases of inalvae and malvoides may be referred to, 
not because there is the slightest doubt about these two being distinct species, 
but because they afford so remarkable an example of perfect superficial 
similarity in distinct species. As was noted before, there seems good reason 
to suppose that two such species cannot have originated from one form, but 
there is nothing to indicate how they arrived at their present similarity. 
Collectors of European butterflies are apt to overlook the point that mah'oe 
and malvoides do not stand alone in this remarkable resemblance. There is 
a third species, pontica, equally similar so far as the superficial facies are con- 
cerned, and equally distinct structurally. Chapman suggested that mimicry 
may have played a considerable part in the production of this similarity, and 
remarked that the fact that the three species inhabit distinct areas does not 
hinder this theory, for it is more than probable that their common enemy 
would be distributed over the whole region. One must also remember that 
although in Europe malvae and malvoides do not actually overlap, they come 
extremely close to one another in certain localities; and pontica and malvae 
may very possibly coexist in parts of Asia Minor, and possibly malvmdes also, 
for our knowledge of the eastern distribution of these species is very frag- 
mentary. Of their affinities, ^nalvae and pontica show connection with melotis, 
in the remarkable form of the lateral apophyses, while malvoides in this detail 
is clearly nearer to onopordi. Melotis, malvoides and pontica show distinct 
eastern affinities in the form of the harpe and cuiller, modelled on the lines of 
the formation we see in thibelana. Thus, although we can trace the common 
origin of all three species, it is quite evident that our two European species 
are descended from different branches of that original parent race. 

Another pair of European species has been the subject of much argument 
in regard to their specific standing, namely, carlinae and fritiUum. It has for 
many years now been practically certain that these two are two good species, 
but only a few years ago Chapman admitted that he still had some doubts on 
the subject. In this case we have two forms with specialised habitats, one 
southern and lowland, and the other more northern and alpine. This, of 
course, while suggesting some distinct inherent nature, lessens the value of 
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such superficial distinctions as the insects show, as these differences might 
only be the result of the different habitat ; but it does not lessen it quite as 
much as if the separation were enforced (as in the case of island species) 
instead of selected. We see species like serralulae and alveus, which have both 
alpine and lowland habitats, exhibiting slightly different facies more or less 
typical of the altitude they inhabit, but we also see malvae and mcUvoides 
which show no change of facies from sea-level to 7000 feet. Therefore, in the 
case of decidedly pronounced and constant facies (distinct apart from colora- 
tion) corresponding with the altitude of the habitat, we can safely attach 
considerable importance to that fact. It may be further noted that the facies 
of alveus and serralulae are not really exclusive to one altitude (except in the 
case of a certain race such as alveus race ryffelensis), but only tend to occur 
more in one than the other. The facies and habitats of carlinae and fritillum 
may then be accepted as valuable data, to which can be added the characters 
of the genitalia. The latter need not be described here, as they will be dealt 
with at length in our systematic part. Up to the present, it has been main- 
tained that the formation of the lateral apophyses alone distinguished these 
species, which is quite sufficient reason to explain Chapman’s doubts as to 
their specific value, for the apophyses are extremely variable. The form of 
the subharpal plate, however, and its position, is absolutely distinct in the 
two species, and leaves no further doubt in the matter, as anyone who looks 
at our photographs on Plate XXXI uill see. Passing to alvetis and its allies, 
we come to some interesting questions. In Europe we have amioricauus and 
foulquieri, but these are so distinct that they need not be mentioned here. 
The African species numida is in a decidedly more questionable position. Its 
facies is constant, and easily distinguished from alveus ; but it shows no 
stnictural difference. Its segregation from the latter is complete, but enforced, 
and, further, its characteristic facies occur aberrationally in alveus throughout its 
range. We should in these circumstances have retained it as a subspecies of alveus, 
but for the following considerations. First, its specialised habitat and enforced 
separation have already affected it to so great an extent as to develop what 
was a rare aberrational character into a permanent form that has superseded 
the type; and this change is one of form and shape. Second, numida is 
double- brooded. The latter fact is of considerable importance. Alveus, 
throughout the whole region it inhabits, a very large region including vddely 
different climates, is absolutely single-brooded. In Italy and southern Spain, 
the most southerly locality it occurs in in Europe, it is just as completely 
single-brooded as at an altitude of CtKK) feet in the Alps. Artnoricanus on 
the other hand, an undoubted off -shoot of alveus that has developed the 
double-brooded habit, appears to have no more difiiculty in retaining that 
habit as completely in its most northerly habitats as in Algeria or Corsica. 
This looks as if the development of the habit was not dependent on climatic 
conditions, but on some inherent constitutional peculiarity developed, in all 
probability, in regions inhabited by both species. It is only reasonable to 
suppose, then, that if numida could have extended its habitat to the northern 
shores of the Mediterranean it would have retained the double-brooded habit. 
Further, we have no reason to suppose that in the days when alveus inliabited 
northern Africa it was other than single-brooded. This being so, it is probable 
that numida has altered constitutionally to such an extent, that it can no 
longer possess really close aflSnities to the parent form. I have therefore 
classed it as a distinct species. Before leaving the subject of numida, it may 
be interesting to point out that, as is shown on Plate XXXVIII, aberrations 
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of alveus showing almost the typical facies of numida, and every possible 
transition to that form, are common ; but no aberration of numida approaching 
the alvean type is known. This is a very suggestive fact, even allowing for 
the fact that we are not half as familiar with the insect as with alveus ; but 
it is, of course, what one would expect, granting that numida is a distinct 
species which has been evolved from alveus. 

There remain three other forms of doubtful rank in the genus Hesperia^ 
the subspecies sifanicus and iliensis, both forms of alveus, and persica, a race 
of armoricanus. The case of sifanicus is similar to that of accreta, almost 
everything that could be said of the latter would apply to the former. The 
two differ only in that the genitalia of sifanicus are even closer to alveus, and 
the superficial facies a little more distinct. The possibilities of sifanicus being 
a true specific unit do not seem great. Still, we know much less of the insect 
and its distribution than we do of aecreta, and even the distribution of typical 
alveus in eastern regions is but little known. More information on these 
points might greatly alter our opinions. So I retain sifanicus as a subspecies 
for the present, which seems to be all that the available data justify one in 
doing. The case of pcrsica is more unusual. Here we have an insect with a 
slight, and apparently constant, distinctive character which distinguishes it 
anatomically from armoricanus, from which on the whole it is superficially 
not distinguishable. The whole question, then, is, whether the distinctive 
feature of the genitalia is sufficiently pronounced to separate these otherwise 
similar forms into two species, or not. Personally, I have no hesitation in 
saying it is not. The only difference between the two armatures lies in the 
formation of the apex of the cuiller. This minute difference might be accepted 
as sufficient conformation of s})ecific distinction, if backed up by some difference 
such as different flight periods, or even if the insects were superficially very 
different; but otherwise not. In the several cases we have in the genus 
Hesperia of distinct species bearing similar facies, the genitalia are invariably 
absolutely different, so much so that there can be no question of there being 
any connection between them. In the case of jiersua the relationship to 
armoricanus is unmiwStakable, which fact in itself is, when taken in connection 
with the superficial similarity, almost conclusive proof that the two are one 
species. I therefore retain persica as a race of armoricanus. ifoth are double- 
brooded, and occur together in some localities, which shows tliat the former 
has not yet attained a subspecific standing. 

The case of iliensis is, and must remain for the present, doubtful. Only 
a few specimens are known, and these differ superficially from alveus to a 
certain degree, but the genitalia cannot be said to do so. On the whole the 
armature is very much as in accreta, the only difference being the presence 
of spines on the apex of the cuiller in iliensis, as is usual in alveus. AVe know 
nothing of the distribution of this form, but typical alveus is known to occur 
over a wide area in central Asia. It seems wisest therefore to retain it as a 
subspecies of alveus until further data are procurable. 

Leaving the genus Hesperia, we find some very complex questions in the 
genera Potcellia and Tutiia. In the former, the difficulty lies with four species of 
the sertorius group : sertorius, ali, therapne and orbifer. The first and the last have 
long been accepted as two good species, and more recently Reverdin has 
asserted that ali and iherajme are distinct too. First, it must be said •that 
there is only one distinctive character in which the genitalia of all four differ, 
and that one is not entirely free from variation. Between sertorius and orbifer 
there exists a second. The main difference lies in the formation of the lateral 
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apophyses of the 10th sternite. It is not necessary to describe the differences 
here, they are clearly shown on Plate LI. The formation in sertorius is apt to 
vary, sometimes approaching iherapne, sometimes orbifer] but the typical 
form of each species is undoubtedly the one figured. The second difference 
between sertorius and orbifer is to be seen in the form of the rudiments of the 
subharpal plate, unfortunately not entirely constant either. All the same, it is 
often very useful, the variation keeping within certain limits. One is left, 
however, so far as ali and therapne are concerned, with little to support the 
idea of their specific standing, beyond the forms of the lateral apophyses. 
Ali shows a certain amount of difference of design which therapne does not, the 
difference between it and sertorius being a matter of size and colour. In Spain, 
where climatic conditions form an approach to those prevailing in north 
Africa, we find a small race of sertorius, in size and in the coloration of the under- 
side of the hind- wing aj)proaching ali. The only item, apart from the slight 
difference in the genitalia, whicli can be taken as substantiating the specific 
claims of ali and therapne, is that in their restricted habitats transitional 
specimens between them and sertorius do not seem to occur. The vahie of this 
fact is somewhat discounted by the enforced isolation in those habitats, it being 
obvious that, no matter how widely the insects may be dispersed, they can never 
come under the influence (jf conditions approaching those of C’entral Europe. 
However, the local conditions are not so greatly different from those prevailing 
in southern Spain, and soutliern Italy; and the entire constancy of the types 
in north Africa and in (’orsica and Sardinia is noteworthy, and shows that 
there is no tendency to prod uce.s‘cr/onw.v-1 ike fonns under the stimulus of variation- 
compelling forces. This is not because such forces are wanting, for ali pro- 
duces a seasonal form very similar to therapne. In its lateral apophyses sertorius 
occasionally aj)proaches therapne, but I have never seen a sj)ecimen of either it 
or ali which showed a correspemding apj)roach to sertorius. This points to their 
being distinct from the latter now, and having originated from it. The com- 
bination of these facts and the slight structural characteristic lead me to 
assume that sertorius is distinct from ali and therapne, but how the latter two 
species stand to eacli otluT is perhaps more doubtful. The lateral a}) 0 })hyses 
are closer to each other than to those of sertorius, and in both there is practicallv 
nothing to be seen of the edge of the subharpal plate. There remains, however, 
the striking fact, that on the underside ali differs in design from therapne. which 
difference liolds good even in the second brood specimens, which are verv 
similar to therapne on the upj)erdde. Ah too, in spite of its more southerly 
habitat, is a larger insect (the tendency in sertorius is to decrease in size as it 
goes south), and though the form of the second brood suggests relationship with 
therapne, the constant shape of the markings of the underside in both broods 
suggests that the coloration of the up})ersi(le in the second is only due to 
some seasonal cause. This could not be the ca.se with therapne. so it seems 
possible that the two may be le.ss closely allied than the slight structural 
difference would lead one to suppose. 

The standing of orbifer and sertorius does not leave much room for doubt. 
The superficial features of the two are clearly different, btdh in design as well as 
colour, and the liabitats of both are separated but the separation is not 
enforced, and finally, the genitalia offer two distinctive characters. The 
variation to be seen in the genitalia of sertorius is the only point which could raise 
doubts on the question. This variation, however, while producing occasional 
specimens with the lateral apophyses practically as in orbifer, does not seem 
sufficient ground for uniting the two as one species. I have never seen a 
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specimen in which the lateral apophyses and the existing frament of the 
Bubharpal plate were both abnormal, and I have always been aim to identify 
any specimen by one or other character. The four species we have been 
considering are very closely connected, and therefore analogous variation is 
only ^ be expected, yet this does not alter the fact that each species (for such 
I snail continue to call them) has developed a distinctive formation, though 
fetaining the inherent tendency to certain forms of variation. 

Turning to the genus Tuttia, we find what is perhaps the most complex 
case of all. Since the publication of Reverdin’s “ Revision of the genus 
Hesperia^'' we have regarded nomas and tessdlum as two distinct species. 
There is a distinct difference in the genitalia between what appear to be the 
most ordinary forms of tessdlum and nomas. The difference lies in the height 
to which the cuiller extends upwards, and the formation of the teeth which 
rise from its dorsal extremity. A certain amount of variation was known to 
exist in tessellum, but it did not seem important, and the formation peculiar 
to nomas was, so far as was known, constant. This, in connection with the 
striking difference in the underside of both, seemed quite to warrant their 
specific separation. In 1922, however, Reverdin discovered a number of 
specimens approximating somewhat in size and markings to F, cribreUum, 
The genitalia showed that these specimens belonged to tessdlum, although 
there were some minor points not quite similar. Just about the same time I 
came on some very similar specimens. These, however, on dissection proved 
to be indistinguishable from nomas. In consequence of this, we both mounted 
the genitaba of as many specimens as we could obtain, which gave the following 
results. 

1. Nomas, anatomically, was the least variable, but, even so, it cannot 
be said to be really constant, some examples being very similar to tessellum, 

2. The smaller, heavily marked specimens of tessellum were the most 
variable, both structurally and superficially, and passed insensibly both in 
size and markings into the typical, large and sparsely marked form. When a 
considerable number of specimens were together it became impossible to 
enumerate any characters which could be maintained as even sufficient to 
define two recognisable races, in spite of the fact that many of the extreme 
specimens of this small form might easily be mistaken for crihrdlum by anyone 
not really familiar with the two species. Anatomically, they were equally 
variable, some having a similar armature to tessellum, others to nomas, and 
yet others showing various intermediate stages. 

3. A few specimens of typical tessellum showed genitalia forming a marked 
transition to nomas. 

From this, it is obvious that we cannot maintain nomas as distinct from 
tessdlum*, it further gives one a very interesting combination of facts. 

Nomas is a subspecies. So far as I can ascertain (in spite of Mabille’s 
record in Seitz’s Macrolepidoptera) it does not occur in Europe. Every 
specimen I have seen in museums or private collections has come from Asia 
Minor, and typical tessellum does not extend at all so far south. Further to 
the north, wherever we find tessdlum, it shows considerable tendency to 
anatomical variation, developing to a racial extent the same variation which 
accompained the evolution of nomas, but in these regions in connection with 
a very different superficial appearance. As was previously stated, many of 
these tessellum are very similar to cribreUum, and all of them are a development 
of typical tessdlum towards the latter species. This strongly points to the 
conclusion that mimicry is responsible for the development of these facies, 
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otherwise why should not the same external appearance have accompanied 
the internal variation, as happened in the case of nomas in, at any rate, some 
proportion of the specimens? TesseUum and cribrellum inhabit the same 
ground in the localities where these specimens come from, which further 
supports the possibility of mimicry. As the difference of appearance between 
some of these small tessellum and cribreUum is much less than the difference 
between the former and typical tessellum, very little further change might 
produce a race of tessellum indistinguishable from cribreUum, the two still 
anatomically absolutely unlike, and members of different genera. This is a 
very perfect example of the process which must have led to the development 
of such species as malvae, malvoides and pontica. 

Before concluding, it may be well to point out, that in spite of a certain 
similarity between this case of tesseUum and nomas, and that of alveus and its 
eastern allies {reverdini, etc.), the two are really very different. Our con- 
clusions, that reverdini and speyeri are species, and that nomas is only a sub- 
species, are not, as might be thought, contradictory. In tessellum the armature 
of nomas is developed exactly and entirely as in no)nas, with considerable 
frequency, while in alveus the peculiar characteristics of reverdini and speyeri 
are only partially produced, never perfectly developed, and only occur very 
rarely. In alveus we get the beginning of a formation occasionally, in tessellum 
we get both the beginning and the completed object not uncommonly. The 
amount of structural variation existing in tessellum is truly remarkable ; the 
various formations are fully described and illustrated in our sj^tematic part. 
Finally, in reverdini, etc., the structural characteristics are constant, or rather 
they do not vary in the direction of alveus, and with nomas we know this is 
not the case ; certain specimens do approach tessellum. 


VIII. Hitherto itndescribed Species of Palaearctic Hesperids 

(Non-European). 

1. Hesperia chapman!, sp. n. (PI. XI, figs, 5-10.) 

This species is very close to H. sibtrica, and though abundantly distinct 
anatomically, I am not able to separate the two by their superficial facies. 
On Plate XI the type specimens of sibirica (cj and $) are figured, and also the 
types of chapmani of both sexes. So far only five specimens of the latter are 
known, a (J and ? (figs. 7-10) in my own collection (types), 2 in the Reverdin 
collection, and 1 ^ from the Chapman collection, now in the British Museum 
collection (fig. 5). Of these the $ must remain a doubtful quantity, for our 
only ground for calling it chapmani is that it came from the same locality as 
the (J; we do not know if sitnrica occurs in that locality also; that it might 
do so is quite possible, for it seems to be widely distributed in Central Asia. 
In the 4 specimens of chapmani one can note certain characteristics which 
might distinguish them from sibirica, but as the latter seems to vary in those 
particular characters they are no help until we are in possession of a good 
senes of both. In view of the meagre material at present at our disposal, I 
am not without hope that, if ever a considerable number of both species are 
obtained, we shall be able to distinguish them by their superficial character- 
istics. This will not seem undue optimism on my part, if we reflect that, had 
we oi^y four specimens of JST. foulquieri and two dozen H. alveus, we should 
certainly not be able to grasp the combination of characters which enable us 
to distinguish those two species superficially. To turn to the true distinction 
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between cha'pmani and sihirica. The c? armature of both will be seen on 
Plate IV, fig. 1 sibiricay fig. 2 chajmani. A glance will show the completely 
different form of the cuiller. In chapmani the terminal elevation of the cuiller 
is pointed, the distal edge sloping immediately down from the point in an 
unbroken curve to the proximal end of the cuiller. The formation in sibvrica 
shows a rounded summit, of practically the greatest width which the cuiller 
develops; while the distal aspect, instead of being a continuous curve, is 
flattened for a length almost equal to the free part of the proximal edge. The 
breadth of the clasp varies a little in sibirica. At its widest point, immediately 
above the proximal end of the cuiller, it is never so developed that its dorsal 
edge is level with the summit of the latter, and it is often distinctly lower. 
In chapmani the dorsal edge rises above the summit of the cuiller. Finally, 
in chapmani the proximal end of the aedoeagus is both longer and more slender 
than in sibirica, and the ventral line of the antistyle is a perfect curve in the 
former, and angled in the latter. There is some slight variation in the form 
of the extreme tip of the cuiller in chapmani, two of the specimens not having 
it quite so sharply pointed as in the one figured; but this slight variation 
does not in any way alter the characteristic appearance of the whole structure. 

The distribution of these two species is almost unknowm. Sibirica, as its 
name suggests, is an inhabitant of southern Siberia, and some specimens are 
known from the Altai Mountains; but beyond these vague indications we 
have no information on the subject. Of the knowm specimens of chapmani, 
the two type specimens come from Munko Sardyk in the Sajan Mountains; 
one from Vitim north of Lake Baikal, and one q from southern Siberia. 
This shows that both species occur in the same districts, but otherwise leaves 
one in complete ignorance. We must rest content for the present only to 
record the fact that these tw’o species exist, and hope that the future will 
bring us fresh light on the subject. 

2. Sloperia loan, sp. n. (PI. XII, figs. 3 and 4.) 

Superficially and structurally this species is somewhat closely related to 
S. poggei and S. lutulentus ; it occurs in Syria, and also in the Taurus Mountains, 
with the former. (Type (J and ? in Warren coll.) 

The species may be described as follow^s : — 

S. ioan : In size and shape absolutely similar to S. pogget ; markings also 
similar. Size 34 — 36 mm. 

Upperside : Ground-colour deep browm; fore-wings heavily scaled with grey; 
spots of median row very large and square, 5th and 6th wanting; outer row 
complete, but composed of very small spots partially covered by grey scaling ; 
inner row wanting, except for the discoidal lunule which is very pronounced. 
(J with a rudimentary costal fold. Hind-wings, with 2nd basal spot strongly 
marked, 3rd faintly visible, 1st wanting; median band composed of very broad 
spots of regular outline, stopping at 7th nervure; marginal row composed of very 
small somewhat rounded spots, also not extending beyond 7th nervure; inner 
marginal half of wing heavily scaled with grey. 

underside : Markings of fore-wings as on upperside, showing strongly on dark 
background. Hind-wings, with ground-colour pale, dull yellow; nervures only 
partially visible ; 2nd and 3rd basal spots large and square, the latter advanced 
up to the inner edge of the median band, 1st wanting; median band broad, with 
last spot (that between 7th and 8th nervures) indistinct and set back towards 
the outer margin of the wing; spots of marginal row small, indistinct and well 
separated. 
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On Plate XII two (Js of S. ioan are illustrated, with S, poggei for com- 
parison, all exactly twice the natural size. Although very similar to poggei, 
ioan can easily be distinguished from that species by the large, square white 
spots of the median row on the fore- wings, and also the heavy discoidal 
lunule ; the corresponding markings in poggei being much smaller and inore 
suffused, on both upper and undersides of the wings; while on the hind- wings 
in ioan the spots of the marginal row are small and well separated, on both 
upper and undersides, and the same spots of the hind-wings in poggei are 
twice the size, practically united (being only separated by the nervurcs) and 
more or less arrow-headed in formation. 

From aS. proto, which it also resembles to a certain extent, ioan can be 
distinguished by the pointed and slightly hooked tips of its antennae, and 
the formation of the median band on the underside of the hind-wings, and in 
the c? by the fact that the costal fold is only partially developed. In proto 
the last spot of the median band is as well developed as the others, and is 
broadly united to them, and the band is well separated from the basal spots ; 
the costal fold of the S is, of course, very fully developed. 

From lutulentiis, ioan can be distinguished, like poggei, by the thick dusting 
of grey super-scaling on the upperside. This scaling is wanting in liUulentus, 
though the fact does not seem to be recognised, judging by the number of 
specimens of poggei one sees in collections labelled hdulentns. Mabille in his 
description of the latter says, “ the fore-wing is not dusted with ashv grey, 
but is as black as the hind-wing.” Further, he notes that the habitat of 
lufulentm is Turkestan, which should have prevented specimens from S}Tia 
being confused with it. 

Anatomically, poggei and hitulentus are the only species which make any 
real approach to ioan, and even from these two it stands very di^tinctly 
apart. The genitalia of ioan (PL VllI, figs, 2 and 3) differ from those of poggei 
and lutulentns (PI. VII, figs. 4 and 5) in the broad cuiller ^^ith its blunt dorsal 
termination, strikingly different from the narrow pointed formation we see in 
the two latter species ; and the har])e in ioan e<]ually broad at its termination, 
and equally different when compared with the harpal formation of poggei and 
liUulenlus] and, finally, the lateral apophyses of the 10th sternite in loan are 
short and curv(‘d, distinctly suggestive of the claws of a bird of prey, showing 
that there is l(‘ss connection between ioan on the one hand, and ]>oggei and 
lutnUnitns on the other, than between the two latter s])ecies. 

The distribution of imn is uncertain. It is common in A.^ia Minor, whence, 
with one exception, come all the known s[)ecimens. There is a good 
series in the British Museum collection from Syria, the ('aucasus and Armenia ; 
of the four sjHjcimens in my own collection, 2 ^ come from the Taurus 
Mountains, and 1 and 1 ^ from Syria ; there is a single o f 1^^ Bethune- 
Baker collection from the Taurus Mountains labelled July IfftVl ; and 2 ^s in 
the Reverdin collection, one from S}Tia and one from Tian-Shan. The latter 
IS the exception previously mentioned, and one cannot help wondering if it 
was incorrectly labelled by accident. Reverdin, however, received it from 
Bartel, who w^as so much more careful than the average dealer in the matter 
of data labels, that I am inclined to think the label correct, and to assume 
that is not restricted to Asia Minor as poggei is. Only one specimen, 
that in the Bethune-Baker collection, bears a date, so we cannot form any 
idea as to whether ioan is double or single-brooded. (If any of the descriptive 
terms applied to the ving- markings in the above descriptions of aS. ioan are 
unfamiliar, they will be found fully explained in the following jiart.) 
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IX. Explanation of Hesperid Wing-markings, and descriptive Terms 

EMPLOYED IN THE MONOGRAPH. 

In dealing with species, many of which have very similar facies, the useful- 
ness of a systematic work depends largely on the descriptions being easily 
understood; so it is necessary to give a brief description of the principal 
features in the wing-markings of the Hesperids. The markings of the fore- 
wings are the most compUcated, and nearly always incomplete; with the 
hind-wings there is not much trouble. The diagrams do not represent any 
special species, but are drawn to illustrate the complete Hesperid markings, 
and show characters taken from a number of different species. As far as 
possible, I have used the terms which have been in common use. 

Fore-wings. (Compare Text-fig. 1 (1).) The fore-wing markings consist of 
five main features : an inner row of w'hite spots, known as the discoidal series ; 
a median row ; an outer row ; a series of sub-costal spots ; and the discal 
spot. To take these features in order : — 



Text-fig. 1. — Diagram of wing-markings in Heaperiidi. (1) Forewing, (2) Hindwing. 

A. The discoidal series. This is the innermost row nearest the base of the 
wing, and consists of four spots, the 1st situated on the inner margin, the 4th 
in the discoidal cell, known as the discoidal lunule. 

B. The median row. This row consists of nine spots, the Ist situated on 
the inner margin, the 9th almost touching the costa. This row is always 
very irregular, and especially so in the genus Hesperia. The Ist, 2nd and 3rd 
spots are often more or less immediately beneath the discoidal lunule, which 
gives the mistaken impression that the discoidal lunule is a unit of the median 
row, especially as the 1st, 2nd and 3rd spots of the inner row are often 
entirely wanting. In some species one secs, as in the diagram, how clearly 
separated the inner and median rows really are. The discoidal lunule and the 
median row together form Lang’s ‘‘ Q-mark ” ; but it is much better, for 
descriptive purposes, to keep the two rows quite distinct. 

C. The outer row. This row, w^hen present, consists of a series of eight 
distinct white spots, between the median row and the outer margin of the 
wing. The 1st spot is only very rarely present, frequently only indications of 
the spots are visible, and many species are entirely without them. 

D. The subcostal spots. These spots, three in number, are usually small 
wedge-shaped streaks immediately above the discoidal lunule. Their position 
and size are variable, they are often wanting, but never more than three. 
They are of value in the identification of many species. 
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E. The discal spot. This spot is situated between the discoidal lunule and 
the median row. It is often wanting, and never really sharply defined, though 
occasionally well developed. 

There is occasionally, in some of the species of the genera Sloperia and 
Powellia, a white spot situated at the base of the discoidal cell. This I shall 
call the inner discal spot. It is only found in a very few Palaearctic species. 

Hind-wings. (Compare Text-fig. 1 (2).) The markings of the hind-wings 
are of a quite simple character, consisting of three main features. 

F. The basal spots. Spots situated in close proximity to the base of the 
wing, three in number, very variable in size and formation, referred to as the 
1st, 2nd and 3rd, the Ist being the one next the inner margin of the wing. 

G. The 'median band. A series of spots running from the costa to the 
middle of the inner margin, often more or less united and having the appearance 
of forming a continuous band. 

H. TAc marginal row. A series of dLsconnect(*d spots situated close to, 
and often touching, the outer margin of the wing, the latter position being 
usual on the undersid(*, but rare on the upperside of the wing. This row' of 
spots has often been called the “ outi^r row,” but it seems better, and to leave 
less chance of mistakes occurring, that no two series of markings should be 
know'n by the same name, even though they refer to diff(Tent wings. All the 
tiTms, however, refer equally to the up[>er or under^des, as the markings 
are easentially the same, though sometimes less strongly developed on one 
side than the other. 

Here and there througliout the follow^ing monograj)h, I have referred to 
characters as being definable or non-definable. The former are, naturally, those 
w'hich can be precisely described ; the latter are those which are distinct in an 
extreme form, but which vary so extensively as to pass imperceptibly into a 
second form, in a manner w'hich renders it quite impossible to fix any "definite 
limit to either character or to say w here one ends and the other begins. Such non- 
definable characters are by no means rare in many sj)ecies of Hespkriin.ve. 

All measurements of the size of the insects rej)reseut the measurement 
from the centre of the thorax to the apex of the fore-wfing, x 2. 

All the photograplis of the genitalia are taken from mounts prepared in the 
same way, w'hether they are Re Verdin's, C’hapman's or my own, i.e. the organs 
are mounted in profile, and the left clasp removed entirely, so that the right 
clasp is seen from the inside. Whatever may be the advantage of other 
methoiis of mounting in other families, there can be no two opinions as to the 
far greater value of this methcKl in the llEsrERiiXAE, or for the matter of 
that, in any group w'here it is desirable to study these* organs umiiounted. 
The exact natural position is seen in the photographs, for it is the natural 
j)osition when the insect is alive, and by no means whatsoever can anvone 
get the same natural view’ of the various j)arts in correct relationship to one 
another by splitting the object and mounting it on its back. The distort i‘d 
mass of all the dorsal parts, which results from this flattening out, entirelv 
destroys the natural shape of those parts, and cons<*(juently renders the 
photograph completely useless for conqmrison with the undamaged objt*ct. 
That, in the profile mount, the tegmen is double, is of no importance, for this 
structure is invariably com{)osed of absolutely featureless cliitin, and the lOth 
segment is plainly to be seen in its proper jKisition and formation, which is of 
the greatest importance. 

In all the following descriptions of the genitalia, comparison is onlv drawn 
between the species of the same group or genus, as the case may be ; for the 
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characteristics of each group or genus, which are given to start with, render 
confusion between the units of these divisions impossible. 

The superficial characters given for the various genera and groups will bo 
more evident, and therefore more trustworthy, in a series, th^an for single 
examples, on account of the great extent of individual variation. They are 
based on the most typical forms, which were selected as such, after the 
examination of as large a number of specimens as possible, in private and 
public collections. 

The superficial characters mentioned may appear in some cases to be of a 
very insignificant nature, but it must be remembered that the facies of the 
Hesperids are very unreliable as characters on which to form any groupment 
of species, and that, in many cases, groups which seem very similar according 
to such characters, will be found to include species of quite other groups, and 
to exclude others which are closely allied. This makes the selection of super- 
ficial characters for genera, etc., a matter of considerable difficulty, and if the 
collector finds the characters offered less definite than he could wish, he can 
console himself with the knowledge that they point out to him, to the best of 
our present knowledge, the true affinities of the species he is studying, and 
do not merely represent groups of similar-looking individuals but of quite 
fictitious value. 


X. Monograph of the Tribe Hesperiidi. (European Species.) 

Genus HESPERIA, Fabricius. 

Structural Gharacteristics. — Ilarpe, strongly developed ; short ; not 
extending to distal extremity of clasp; terminating on or before proximal 
edge of cuiller; bearing style and antistyle : lOth sternite fully or partially 
developed, complete or incomplete ventrally. 

Superficial Gharacteristics.— Black species with white spots on the 
upperside : fore-wings w ith median row' of spots complete, but sharply angled ; 
Gth spot moved outwards, nearer to outer margin of wing than any other spot 
of the row. 


Subgenus : TELEOMORPIIA, Warren. 

Structural Gharacteristics. — Tenth abdominal segment in entire, 
forming complete circle. 


I. CENTAUREAE Group. 

Structural Characteristics.— Tenth sternite in cj simple and entire; 
w hole length of dorsal edge of harpe curved ; style long and folded over close 
to harpe. 

Characteristic Facies. — Upperside fore-wung discal spot wanting, or if 
present, very indistinct and narrow, rarely half as broad as the discoidal lunule. 
Central spot of median band underside hind-wing projecting sharply towards 
base of wing. 

Hesperia centaureae, Rambur. (PI. XIII.) 

Identification. — Genitalia. (PI. XV, fig. 1.) In centaureae, the most notice- 
able feature is the great width of the clasp, which is, at ap})roxiinately the centre, 
almost equal to half the length. This width is the result of a strong expansion of 
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the central portions between the harpe and the ventral plate. The style, which 
is of the flat ribbon-like pattern common to the group, is shorter than in the other 
species ; the cuiller expands slightly towards its summit, where it is bluntly rounded 
off, not assuming any specialised terminal formation, and still considerably below 
the level of the dorsal ridge of the harpe. Between the proximal edge of the cuiller 
and the distal edge of the harpe there is a considerable space, roughly triangular, as 
the cuiller is set well back from the harpe and its proximal edge does not follow 
the same curve as the distal edge of the latter. This triangular space is only present 
in one other European species, i.c, freija. The blunt evenly-rounded termination 
of the cuiller, the broad style, and the sharp up-turned point rising from the anti- 
style, are all unmistakable characters by which centaureac can be distinguished 
from the latter species. The sharp termination to the antistyle, in particular, is 
entirely peculiar to centaureae. 

General features. — Size, 30-31 mm. IJppersidc : — Fore-wings: discoidal series 
incomplete, 3rd spot wanting; median row complete, 3rd and 1th spots almost 
touching, 7th, 8th, and 9th usually the same size; outer row wanting: discal spot 
just discernible; sul)costal spots j)re^ent, all three usually situated immediately 
above the discoidal lunule. liind-wings : basal sj)ots wanting; median band 
incomplete, central and costal spots usually })res<‘nt ; marginal row present. 
Underside: — Foro-wings : discoidal series incomplete, discoidal lunule alone 
present; median row complete ; discal s]>ot faintly visible ; no other defined mark- 
ings. Hind-wings : basal spots present, strongly developed, of more or less square 
formation; mc^dian band complete, central spot projecting sharply towards base 
of wing; marginal row j^n'sent ; nervures strongly outlined in white. 

CoMPAKiso.v WITH THE OTHER Species OF THE GRorp. — Vcntaureae bears 
more resemblance to freija than to any otluT species of the group, but can be 
distinguished by the white tooth-like projection on tlie underside of the bind- 
wing, which e.xteiid.s from the margin along both side-^ of nervure 5, or such 
part of nervure 5 as is present. Also, by the fact that the marginal row of 
spots Ls never so developed as to form a complete row of arch-.shaped spots 
enclosing lunules of the ground-colour, as is the ca,se in fretja. The ground- 
colour is of varying shades of dark browm, often tinged with green or vellow\ 
The greater breadtli, in projiortioii to the length of tlie wings, in centaureae, 
is a readily grasped feature of the insect, but while it may be relied on. to a 
very great extent, to identify a specimen as centaureae, the converse is quite 
unrebable; spi'cimens of centaureae with quite as narrow wingj> as freija being 
by no means rare. 

The only other sjiecies of the group at all resembling centaureae, is andro- 
niedae; and, as it hap|K»ns, the two often occur on the same ground. Centaureae 
is, however, easily distinguished by the absence of the 3rd s[)ot of the inner 
row on the upperside, and on the underside by the very strongly -marked white 
nervures on the hind-wing, and the three square basal spots of the same, spot 2 
being always as pronounced as 1, the latter never being any longer than 2 or 3. 
If the characteristic form of the basal spots and the coloration of the nerAuires 
are carefully noted, there should never be any difficulty in distinguishing these 
two species. 

It is not necessary to consider any of the remaining species of the genus, 
as none outside the group are at all similar to centaureae. 

Sexual Dimorphism. — The sexual dimorphism in centaureae is very slight. 
The (J has a costal fold on the fore-wdngs, beyond which it is difficult to say 
if there is any constant difference between the sexes, A suffusion of lighter- 
coloured scales over the up^rside, a character frequently seen in the ? 
Hesperids, seems to be equally pronounced in either sex, both varying con- 
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siderably in this respect. The apex of the foj^wing in the $ is very slightly 
more rounded than in the c^. * 

Vakiation. — The variation of centaureae seems to be decidedly limited. 
Compared, however, with the other species of its group, the material we have 
to judge from is so very scanty that it is quite impossible to hope to form any 
really accurate estimate of its variation. On the upperside the subcostal spoto 
may be reduced to two, or more rarely one, or their position may be altered ; 
for they occasionally are extended towards the apex of the win^, one after the 
other, in the manner of those spots in H. stdae^ instead of being almost one 
over the other. It is an unusual feature to find this variability of position, 
for in most species the position of these spots is markedly constant. Another 
character of the upperside which varies, is the first two spots of the inner row. 
These not infrequently are united, and appear as a single spot, while much 
more rarely the second is wanting. The amount of white on the hind-wings 
also varies extensively, but not in at all a striking manner. On the underside, 
the spots which are situated between the margin and the median band of the 
hind-wing are the most variable feature. These spots really are an extension 
of the white markings of the margin, though when more developed they appear 
to be an additional row between the median band and the marginal row. The 
extreme form of this variation is interesting on account of its likeness to freija ; 
it might be known as : 

ab. faseiata, nov. (PL XIII, fig. 8.) 

The specimen figured might at first sight be taken for freijay but it will be 
noted that the spots of the series are irregular in formation, and not like a row 
of miniature arches as in that species, and that also they unite with the margin 
over nervure 6, as a result of coalition with the extending tooth from the margin. 
The specimen illustrated came from the Altai, but it is a form which occurs in 
Lapland also. In addition to the marking of the hind-wing, this specimen 
shows a tendency to an increase of white all over. 

The median band gives us some rather interesting forms. As will be seen 
from figs. 2, 6, 7 and 8 on Plate XIII, the typical type of median band is com- 
plete, extending from side to side of the wing, but the spots between nervures 2 
and 4 are somewhat smaller than the rest. These two spots are occasionally 
lost, producing a further resemblance to freija. 

There is a remarkable specimen in the British Museum collection, in which 
the central spot of the median band is united with the outer margin of the 
wing, making a long white streak half across the underside. This ab. is, of 
course, in spite of its very striking appearance, only the result of a slight 
development of the tooth-like spot from the margin ; it may be called 

ab. striata, nov. 

On Plate XIII, fig. 6, a specimen is shown in which the projecting spot of 
the marginal series very nearly reaches the median band, and in addition it is 
so wide that a very little increase in width would fill up the whole space between 
nervures 4 and 6. Before leaving the subject of the median band, it is interesting 
to note that this, and the following, are the only species of the group of which 
I have seen no examples of the ab. reducta, Warr. This name was given to a form 
of aberration common to all the members of the subgenus, and to the anopordi 
group of the subgenus Atdeomorpha also, in which the inner edge of the central 
spot of the med^ band on the underside of the hind- wing ^ lost its duur* 
acteristic irregular formation, and become quite or almost leetQinear. I 
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have little doubt, however, that a greater number of specimens would show 
that cerUaureae is not immune from this line of variation, which has been such 
a fruitful source of confusion among the other species of the genus ; especially 
as in some specimens of centaureae the projection from the central spot is 
somewhat less marked than usual. 

Date of Emergence and Duration of Flight Period. — The available 
data on this subject are very limited. The species is single-brooded, emermng 
early in June, and continuing on the wing into July. The earliest record of 
emergence I have been able to find is June 4th, 1912, at Saeterstoen (Sheldon) ; 
the latest, July 6th, 1898, in the same locality (Chapman). As these records 
are in different years, they cannot be taken as a sound basis for forming an 
opinion as to the length of the flight period. Judging from my knowledge of 
the habits of the other species of the group, however, and the fact that the 
species never seems to have been found in large numbers at one time, I should 
say it is probable that the actual life of an individual would not exceed three 
weeks, but the total season during which it would be possible to take the insect 
on the wing might be more than double that time. 

Distribution. — The distribution of cmiaureae in Europe is confined to the 
Arctic region, and a considerable part of Norway and Sweden. The total 
distribution of the species is very extended, ranging from North America to 
the Altai Mountains. In Norway and Sweden, it is a curious thing, but 
apparently cerUaureae extends considerably further south than does andromedae, 
which one would not at all have expected in vdew of the wide distribution of 
the latter in Central Europe. The most southerly point from which I have a 
record of the occurrence of coUaureae is Odalen in Norway, at 60^^14' N. Lat., 
while Tome Triisk in Sweden at 68^30' N. Lat. is the lowest latitude from which 
I have any reliable record of atulroruedae. It would, however, appear that 
the latter extends further north, or at any rate is of more universal occurrence 
in the extreme north, than centaureae, but one requires further confirmation on 
this point, as it might well be that centaureae. occurring, as it dex^s, somewhat 
earlier than andromedae, is less in evidence at the season when the collector 
visits tin* liigliest latitudes and so gets passed over, especially as no collector 
ever makes any prolonged stay in those regioiLs. The following are the only 
tested records available ; they serv'e to show that the distribution of the species 
in Scandinavia must be very considerable. 

Euro|>ean localities : — 

Lapland. — Lapland (Chapman coll., Reverdin, British Museum coll.), 

Sweden . — Mattmar ( Sheldon ) . 

Norway. — Saeterstoen (Chapman, Sheldon); Dovre Fjcld; Tvdalin; Odalen (British 

Museum ooll.). 


Hesperia Ireija, Warren. (PI. XIV.) 

Identification. — Genitalia. (PI. XV, fig, 2.) The whole formation of the geni- 
talia is on very similar lines to that of the last species. The points which so clearly 
distinguish centaureae from its allies are again in evidence here : the width of the 
clasp centrally, almost half the total length, the pronounced space between the 
proximal edge of the cuiller and the harpe, and the strongly convex, dorsal outline 
of the clasp. These characters enable the species to be distinguished from andro- 
medae, cacaliae and sidae, by the most casual glance. Similar though the construc- 
tion is, on the whole, to that in centaureae, a little closer examination will disclose 
TRANS. ENT. SOO. LOND, 1926 . — PART I. (NOV.) E 
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several marked differences. The cniller expands considerably towards its termin- 
ation, its ventral line being slightly concave just before the end. A sharp point rises 
from its summit, which has the effect of producing a very different terminal forma- 
tion from what we see in centaureae. The style is narrow, and of equal width from 
the point where it is folded over, to its termination, in marked contradistinction to 
the broad, tapering structure in centaureae. The antistyle is bluntly rounded off 
on its dorsal apex ; all of these features being easily observed on our plate. The 
difference to be noted in the form of the uncus in figs. 1 and 2, PI. Xv, is not so 
pronounced in reality, and is also subject to some variation in both species. The 
difference in the photographs is mainly caused by the two specimens having been 
mounted by different workers (fig. 1 Chapman, 2 Reverdin), and also, fig. 1 has been 
pressed slightly sideways out of the true profile, which has levelled the dorsal line 
unnaturally. 

General features. Size, 28-32 mm. Upperside : — Fore-wings : discoidal series 
incomplete, 3rd spot wanting ; median row complete, 3rd and 4th spots well separ- 
ated, spot 8 smaller than 7 or 9 ; discal spot visible ; outer row wanting ; subcostal 
spots incomplete, usually only two present, 1st situated over discal spot, 2nd over 
(or nearly so) 9th spot of median row, but there is considerable variation in the 
position of these spots. Hind- wings : basal spots wanting ; costal and central 
spots of median band more or less visible; marginal row fully present. Under- 
side : — Fore-wings : 2nd and 3rd spots of discoidal series wanting ; median row 
complete; discal spot fairly clearly visible; other markings variable. Hind- 
wings : basal spots present, 2nd smaller than the others ; median band incomplete, 
spots between nervures 2 and 4 frequently wanting, central spot projecting sharply 
towards base of wing; marginal row complete, forming a white marginal band all 
along the outer margin of the wing, and also a complete row of more or less arch- 
shaped spots between the marginal row and the median band. Ground-colour 
varying shades of light brown, nervures more or less distinctly outlined in white. 

Comparison with the other Species of the Group. — As in the case of 
the last species, freija does not resemble andromedae , cacaliae or sidac at all 
closely. The two latter need not be considered, being entirely different; but 
andromedae, occurring as it does vnth freija ^ must be mentioned, though to a 
collector who has had a certain amoimt of experience, there should be no trouble 
in identifying the two. In freija the characteristic formation of tlie marginal 
row on the underside of the hind- wings (very clearly seen in figs. 2 and 4 on 
PI. XIV) forming, as one might say, an extra row, is in itself quite sufficient to 
distinguish the species from andromedae ; and added to this there is the form of 
the 1st basal spot and the 1st spot of the median band, both quite normal in 
appearance in freija, never at all resembling the specialised formation in andro- 
m^ae. With centaureae, however, there may often be more difficulty. The 
main points of difference have been noted already in connection with centaureae, 
so it will suflSce to mention briefly the chief peculiarities of freija here. These 
are : on the upperside of the fore-wings, spots 3 and 4 of the median row well 
separated, the 3rd never being situated almost or quite over the 4th as in 
centaureae ; and, on the underside of the hind- wings, (1) the row of arch-shaped 
spots between the marginal row and the median band, enclosing a complete 
series of lunules of the ground-colour; (2) the absence of any projecting spot 
from the marginal row, on the 6th nervure; (3) the reduction in size of the 
2nd basal spot, and (4) the light brown shade of the ground-colour. There are 
several other points of difference which may be mentioned as usually distin- 
guishing the two species, but they cannot be relied on for identification by 
themselves, as they are, unfortunately, liable to appear in centaureae. They 
are : (1) the absence of spots between nervures 2 and 4 in the median band 
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on the underside; (2) the reduced size of spot 8 of the median row on the 
upperside of the fore-wings, strikingly smaller than 7 or 9, and (3) the narrow 
elongated form of the wings. These three characters occur occasionally in 
centaureae, and the first is not constant in freija ; but on the whole they are 
typical of the latter. 

As in the case of centaureae, it is unnecessary to consider any of the species 
outside the group, for none of them approach freija^ or could possibly be 
confused with it. 

Sexual Dimorphism. — The difference between the sexes appears to be 
very slight, but want of material leaves it uncertain that this is really so. 
From the series in the British Museum coll., the only points which can be 
noted are : ^ with a costal fold, $ without ; $ underside, all white markings 
more suffused than in (J. 

Variation. — The few specimens of the species at present known show but 
little variation ; but, in view of its wide distribution, one expects this to be a 
misleading indication of the real facts of the case. 

ab. fasciata, nov. 

In this ab. the spots of the median band between nervures 2 and 4 on the 
underside are as well developed as any of the others, thus completing the band. 

There are one or two specimens of this aberration in the British Museum 
coll. ; they are decidedly suggestive of centaureae, but the characteristic features 
previously mentioned are unchanged. 

A certain amount of variation is seen in the ground-colour of the underside 
of the hind-wings, which is occasionally somewhat darkened, though, on the 
whole, it seems to retain a lighter shade than centaureae. A few specimens 
exist in which the subcostal spots on the upperside are placed together over 
the discoidal lunule, as in centaureae, and one or two specimens in which spots 
7, 8 and 9 of the median row are of equal size. Beyond this there is no variation 
to be noted in the few specimens we possess. 

Date of Emergence and Duration of Flight Period. — It unfortunately 
has to be left to the future to establish any reliable information on these points. 
To only a few of the twenty-six known s|>ecimeiis are there any dates attached. 
These give one June and July and nothing more. The species is evidently 
entirely arctic and alpine, for as it extends southwards in America it ascends 
correspondingly. Thus we find it at 5(KX) ft. in Alberta, and at the great 
altitude of 13,000 ft. in Colorado. From these facts we may take it as certain 
that the species is sii^le-brooded, and the duration of the flight ]>eriod will 
probably not exceed six or seven weeks.* 

Distribution. — The distribution of the species is most remarkable, 
corresponding exactly to that of Argynnis freija ; for this reason it was named 
after the latter species. So far as our present knowledge goes, the range of 
these two species is unique. They are found in Colorado, Alberta and Labrador 

• Sinoe this paragraph was written, I have received some specimens of freija from Idr. 
Ernest Bell of Hushing, New York, which \%ore taken by Mr. Bell’s collector in August 
1923 and 1924, at Oslar, Ouray Peak, Colorado. As this locality is also at an altitude of 
13,000 ft. and the specimens in rather poor condition, there is nothing in the August 
record to make one think that the species can be other than single- brooded. Mr. Bell 
also has a $ which was taken on the top of Pikes Peak, Colorado, on June 28th. 
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in America, and in Lapland in Europe. The Colorado specimens come from 
the Bullion Mountains at an altitude of 13,000 ft., the European ones all from 
Lapland. There are six specimens from Abisko in the Sheldon collection. 
These facts seem to suggest that Jreija is a more ])urely arctic ‘ species than 
centaureae. The two type specimens are figured on Plate XIV, figs. 3 and 4 ; 
the cJ (Reverdin coll.) comes from Jjabrador, and 5 and 6, the 9 (Warren coll.) 
from Lapland. 


Hesperia andromedae, Wallengren. (Pis. XVI, and XVII.) 

Identification. — Genitalia. (PI. XV, fig. 3.) The dorsal line of the clasp is 
very much flattened, owing to the restricted d(‘velopment of the central area between 
the harpe and the ventral jilate. This gives the whole clasp the long narrow 
appearance characteristic of this and the two following species. The width of the 
clasp centrally, at its widest point, is just one-third of the length. The ribbon-like 
style is long, extending to the end of the cuiller. The ventral line of the latter rises 
in an unbroken curve to the extreme limit of its elevation, its dorsal aspect being in 
consequence quite fiat. Its proximal edge follows the terminal curve of the harpe 
closely, practically touching the latter throughout the whole' of its course. The 
antistyle is very short and blunt, only projecting sliglitly from the stylifer. W'litral 
plate equal in width over its whole length. Hubharpal plate of little density but 
expanding broadly, almost filling the entire area be'twi'en the harf)e and ventral 
plate. Andromedae may be distinguished from cacahae by the features of tin* 
cuiller and vc'iitral plate, just mentioned; especially by the liorizontal, dorsal 
summit of the cuiller, wdiere the dorsal and ventral lim'S of tliat ])rocess meet at a 
point which is at onc(' both the extreme of its elevation and h'ligth. Also by the 
width of the ventral plate, which is almost as great w here that proci'ss joins the cuiller, 
as at its proximal end. 

General features. — Size, 32-30 mm. Upjferstde : — Fore-wings: discoidal series 
complete, the first three spots being somewhat elongated; nu'dian row complete; 
discal spot very faintly indicated; outer row wanting; subcostal spots present, 
situated more or less over the discoidal lunulc. llind-wings : markings very faint, 
central spots of the median band indicati'd more or less indistinctly ; marginal row 
the same. Underside : — Fore-wfings: first three spots of discoidal series wanting, 
discoidal lunule broad but variable information; median row distinct ; discal spot 
very narrow but visible. Hind-wings : basal spots strong, 1st long and narrow 
tapering to a point towards the outer margin, 2nd smaller than 1st or 3rd, 3rd large 
and more or less square ; median band complete, central s])ot large and projecting 
sharply towards base of wing, marginal spot smaller, separated, and forming with 
the 1st basal spot a very good representation of an exclamation mark (very clearly 
seen in fig. 2, PI. XVI); marginal row partially present and indistinct; nervures 
finely lined with white ; ground-colour mottled yellowish-brown, occasionally 
almost orange, replaced by black bctwc'eii the inner margin of the wing and nervuro 2. 
The black bars on the fringes of all the wings very broad and even. 

Comparison with the other Species of the Group. — There is no one 
species in particular that andromedae can be said to resemble at all closely ; 
nevertheless one not infrequently finds collectors who are not certain about this 
species, and who are liable to confuse it with camliae. The characters enumer- 
ated above should prevent any such confusion arising, when dealing wdth 
typical specimens; but with certain aberrations of ajidromedae, particularly 
those in which the white markings of the upperside of the fore-wings are reduced 
or obsolete, some trouble might be experienced. If, however, the characteristic 
features of the basal spots on the underside of the hind-wings are carefully 
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studied, one cannot think that any real diflBiculty will ever occur. Rarely speci- 
mens of caoaliae are found in which an imperfect exclamation mark has been 
developed, but though such specimens might be taken by an inexperienced 
person for andromedae, the converse should not be possible. It should be 
remembered that the ground-colour of the underside hind-wing in andromedm 
is replaced by black at the inner margin up to the 2nd nervure, and therefore 
the exclamation mark in andromedae is depicted on a black background, which 
is never the case in camliae, (This unfortunately does not show very clearly 
in the photographs.) Further, all the markings in andromedae on both upper 
and undersides are much more clearly and sharply defined than they ever are in 
caealiae, and also the form of the basal spots on the underside is always squarer 
in andromedae, a very marked peculiarity ; and lastly there is the presence of the 
2nd basal spot, practically always present in andromedae and only extremely 
rarely so in cacaliae. There is in reality more likeness between andromedae 
and centaureae and freija than there ever can be between the former and 
cacaliae. This likeness has been already referred to, so we need only just note 
the chief points which distinguish andromedae here. These are to be found in 
the shape and size of the basal spots and the want of white outlining on some 
of the nervures on the underside of the hind-wing, and in the presence of spot 3 
of the inner row’ on the upperside of the fore-wings. This latter is, however, 
by no means always present in andromedae, and, although a useful guide when 
it is, the collector should depend principally on the characters of the underside, 
wiiich are really constant. Androtmdae, too, is a larger insect than either of 
the others, and this difference is more marked than the measurements given 
w'ould suggest. 

Comparison with other Approximating Species of the Genus. — A)idro- 
medae, in common with the other species of the centaureae group, does not 
resemble any otluT species in a manner at all likely to produce mistakes of 
identification, in spite of the fact tliat some of tlie other species do produce 
aberrations which are a little suggestive of andromedae. These will be noted 
in their turn. So far as andromedae is concerned, a careful study of our figures 
(FIs. XVI and XVII) should be quite sufficient to prevent any specimen passing 
unrecognised, or being taken for any other species. 

Sexual Dimorphism.-- j witli a costal fold on the fore-wings, J without. 
Ground-colour of upj)erside in slightly browner than in especially in 
examples which hav(* been some time on the wing. Very fresh specimens of 
the ^ S(‘em to be as black as the but the latter remain quite black even when 
badly w^orn. The is on the average a shade larger than the q. 

Variation. — Andromedae is not a very variable species, and never produces 
really striking varieties, though minor aberrations are not infrequent. On 
Plate XVI, figs. 6-d show" a common form of aberration, that in which the first 
three spots of the discoidal series on the upperside are reduced in number or quite 
absent. In fig. G only two are present ; fig. 7, one ; fig. 8, the discoidal lunule 
alone remains of the series. As the 2 >hotogra])hs show , these aberrations occur 
in both sexes. Further aberrations of the markings of the fore- w ings are seen 
on Plate XVII. Fig. 3 is a rare form in wdiich there is a general tendency to 
reduction of all the wdiite markings, often accompanied by an increase of grey 
scaling all over the U])perside. The extreme form with grey suffusion is shown 
by fig. 1 (— ab. 'ptrseus, SchawT^rda) in wdiich, with the exception of the basal 
area of the hind-wungs, the whole surface is thickly covered with grey, but 
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the white markings have remained typical. It is not a common form. In the 
direction of increase of white marking on the upperside there seems to be less 
variety. In all the collections examined, both private and public, there has 
been scarcely a specimen noted showing any marked increase of white, and in 
my own collection out of a series of 127 specimens there are less than half a 
dozen which show this form of variation. The most remarkable of these is shown 
on Plate XVII, fig. 2. As will be seen, the 3rd spot of the discoidal series and 
the 3rd of the median row are united on the left wing and almost so on the right, 
forming a curious wedge-shaped spot. On the upperside of the hind-wing the 
only variation consists of a slight accentuation of the spots of the median band, 
and this rarely attains sufficient prominence to attract attention. On the 
underside we find decidedly more variation, though always of a minor character. 
The form in which the two spots of the exclamation mark are united is perhaps 
the commonest; we illustrate several different degrees of this aberration. 
Occasionally they are united on one wing and not on the other (PI. XVII, 
fig. 6), and frequently a further confluence of other spots accompanies this 
variation (figs. 6 and 7). In fig. 8 we show a rare form in which the 3rd basal 
spot and the costal spot of the median band are joined ; it is the central spot 
of this band that is most frequently united to the 3rd basal spot. Strangely 
enough, however, this tendency to union in the spots of the exclamation mark 
is not always accompanied by a corresponding tendency among the other 
spots, but exactly the opposite ; for, not at all uncommonly, a decrease in size 
is seen among the other spots, even the lower spot of the exclamation mark 
itself being sometimes reduced in size, although still united to the basal spot. 
The only aberration besides perseiis which has been named seems to be : 

ab. reducta, Warr. 

The inner edge of the central spot of the median band on the underside, 
rectilinear, or very nearly so. 

The extreme form of this aberration is rare in andromedae, though specimens 
in which there is only a very slight projection are not uncommon. Figs. 10-12, 
on Plate XVII are fairly well-marked examples. (Compare figs. 4-6.) 

Date of Emergence and Duration of Flight Period. — The manner of 
emergence and the duration of the flight period in andromedae are of considerable 
interest. The species, to begin with, has the greatest vertical range of any of 
the alpine Hesperids; it may be seen from about 3500 ft. to about 10,000 ft., 
and very likely higher ; added to this, the emergence at any given altitude is 
very irregular, so it becomes extremely difficult to form any exact opinion as 
to the true extent of time which can be said to be the normal flight period of 
the insect. For long, one has been accustomed to see July quoted as the time 
to look for the species, but the true state of things is, that, according to the 
altitude and the season, one can find andromedae on the wing from the middle 
of May to late in August. In 1920 I published an account of the emergence of 
the species drawn from personally made observations, and in view of the fawjt 
that our knowledge of this question is very limited, and that I have not been 
able to obtain any data worth speaking of from museums or private coUectionr, 
I feel that it is essential to reproduce certain portions of my observations here. 
The emergence of the insect naturally becomes later as we ascend, but the 
extent to which it is retarded does not seem to be as great as would be expected. 
The following dates illustrate this. I have taken it on May 23rd at 3700 ft., 
on June 6th at 6200 ft. (both in the Bernese Oberland), a little over 6200 ft. 
on June 8th (Orisons), and over 6000 ft. on June 24th (Bernese Oberland), and 
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Sheldon took it on June 18th at Kolvisk in the Porsanger Fjord, which so far 
as climatic conditions go must equal an altitude of at least 7000 ft. These 
were all perfectly fresh specimens, and it seems probable that above 7000 ft. 
emergence will take place at the latest in early July. To conclude from the 
capture of one or two quite fresh specimens that the species is only just emerging 
is a very rash thing to do. I have taken a few specimens in various localities 
at high altitudes both fresh and worn in July, as, for instance : on the Gram- 
mont (Valais) at 7000 ft. July 19th worn, at Anth^moz (Valais) at 5800 ft. 
July 12th worn, same locality July 22nd fair and worn, Statzerhorn (Grisons) 
8400 ft. July 19th fresh, Parpaner-Rothom (Grisons) about 7500 ft. August 1st 
fresh, Piz Palpuogna (Grisons) 7300 ft. July 22nd quite fresh ; but from these 
records I would not venture to give an opinion as to when the species had 
commenced to emerge in those localities. The following dates will show why. 
They were the result of three months’ almost daily observations in the 
neighbourhood of Kandersteg, two localities being kept under observation. 
The first was some marshy ground at an altitude of about 3800 ft. First 
specimen seen, a cJ on May 25th, a few more on the 27th and 3l8t, several on 
June 2nd and 3rd, some worn on both these days; no others until June 29th 
when a few worn examples were taken, on July 3rd another quite fresh (J, and 
again on July 8th one more fresh specimen, which was the last seen there. 
Throughout this period (May 25th-July 8th) the locality was visited almost 
daily. A collector going there daily from July 4th, and taking his first specimen 
on the 8th, might well have thought that the species was only just emerging, 
when in reality it was almost over. Again, in the Ueschinen Tal between 
4600 and 5200 ft. : — First seen (after several previous visits to the locality) 
May 23rd; June (ith fairly common, both sexes; 8th some worn, 13th worn, 
19th only one quite fresh, 21th fairly numerous fresh and worn; July 2nd a 
few worn, 6th one worn, 7th, 9th, 13th none, 15th and 16th a few fresh and worn, 
19th one fair, 20tb one fresh, 21st and 22nd one each day worn ; the latter date 
being the last time I was able to visit the l<K*ality. Had I left on the 14th 
without having seen a single specimen for eight days, and remembering it had 
already been on the wing for six weeks, I should naturally have concluded it 
was over. At that date too (July 14th) it was well out, 1400 ft. above the 
locality under observation. Unfortunately I could not stay to ascertain for 
certain when it finally did disappear, but it seems hardly possible that it can 
have continued much longer. Two remarkable points are displayed by these 
two series of dates. The first is that at the lower level the flight period was 
shorter by at least a fortnight than at the higher. From this we may assume 
that the most suitable conditions for the species are those appertaining to the 
higher altitudes and latitudes. This is further borne out by what we have 
already noted in connection with centaiireac] namely, that androtnedae does 
not come so far south in the Scandinavian peninsular as does the former. The 
second is the extraordinary intermittent manner in which the species emerges. 
This naturally raises the question, How much so is this a characteristic habit of 
all the Hesperids ? We are without the neccwssary data to answer that question 
in several cases, but in the remaining species we find nothing to suggest that 
this peculiar habit is at all usual. 

Distribution. — Widely distributed in Europe, from the shores of the 
Arctic Ocean to the Pyrenees. In the Central European Alps it is one of the 
most universally distributed species of Hesperia, though the fact that it is only 
rarely abundant has given rise to the idea that it is a very local species. The 
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reverse is really the cose, and almost anywhere in the Alps above 5000 ft. one 
may expect to find it. It requires, however, a good deal of looking for on the 
part of the collector, and a certain knowledge of its habits, lewik of which may 
often result in total failure to find the insect. In both the Alps and Pyrenees 
the first essential, when looking for andromedae^ is to find water, and to keep 
in the neighbourhood of it, a mountain torrent being a very favourite haunt 
of the species, though swampy ground of any sort is equally good. For this 
fact I offer no explanation, but I have proved it on countless occasions ; yet 
against it one must set the remarkable fact that Sheldon has always found it 
in very dry localities in Lapland. His series of andromedae from that country, 
however, is not very large, and it is quite possible that it might have been 
much larger if he had looked for the species in wetter localities. The following 
localities give a fair idea of the wide distribution of the insect in Central Europe. 
European localities : — 

Austria. — Konigsberg (British Museum coll.). 

France. — Mont Cenis; Dauphine Alps (British Museum coll.); Lautaret (Chapman, 
Reverdin); Gabas; Gavarnie (Chapman); ('ol de Lurde, Pyrenees (Warren); 
Porteille du Sisce ; Ari^e (Reverdin). 

Italy. — Stelvio Pass (British Museum coll.); Trafoi (Tring Museum coll.). 

LaplaJid. — Abisko (Sheldon); Porsanger Fjord (British Museum coll., Sheldon); Lapland 
(Chapman coll.). 

Norway. — Tromsd (Chapman). 

Sweden. — Tome Trask (Chapman coll.). 

Switzerland. — Albula Pass (summit); Bergiin; Simplon Pass (Wheeler); Zermatt; Val 
de Nant (abundant); Zinal (Reverdin); Davos (Chapman); Kandersteg; (Jemnii 
Pass; Rochers de Naye; Anth^moz (Dent du Midi); Grammont; Lenzerheide ; 
Statzerhora; Parpaner-Rothorn ; Urden Furkli; Piz Palpuogna ; Geisapfad Pass; 
Albrun Pass (Warren); Engadine (British Museum coll.). 

Hesperia cacaliae, Rambur. (Pis. XVIII and XIX.) 

Identification. — Genitalia. (PI. XV, fig. 4; PI. II, fig. 2.) The clasp in this 
species is developed on similar lines to that of andromedar, i.(*. long and narrow , 
the greatest width centrally being just one-third of the length. The dorsal ridge 
strongly convex, the style broad and long, extending almost to the end of the clasp, 
its dorsal line continuing in the same curve as the dorsal line of the harpe. Th(‘ 
subharpal plate of weak density but considerable extension ; ventral plate w’edge- 
shaped, with its greatest width at its proximal end, whence it tapers to less than 
half that width at its junction with the cuiller. Ventral line of cuiller extending 
in an unbroken curve to its extreme length, which, however, is a point considerably 
lower than the proximal apex, and in consequence the dorsal line of the euilier is a 
gentle curve sloping down to the distal extremity ; the apex is always on a decidedly 
lower plane than the dorsal edge of the harpe, usually more so than is the case in 
our photograph. The proximal edge of the cuiller rises in a curve exactly following 
the distal curve of the harpe, but nowhere touching the latter. Antistyle bluntly 
rounded. The clasp of cacaliae bears more resemblance in outline to that of sidae 
than any other species, but the fact that the style does not rise above the harpe but 
continues in the same plane as the latter will always serve to identify the species 
without recourse to any of the other numerous points of difference. A glance at 
figs. 4 and 5 on Plate XV will show how striking this apparently trifling distinction 
really is. To distinguish the species from andromedac, the form of the cuiller and 
ventral plate will have to be considered. The characteristics of these structures 
will normally not be difficult to observe, but a certain amount of variation occurs 
in the cuiller in cacaliae. It, on occasions, is almost flat dorsally, which is produced 
either by a lowering of the apex or a slight rise of the distal extremity. In spite of 
this, there should not be any real trouble in deciding to which species such a specimen 
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belonged. The separation between the harpe and cuiller always remains in cacaliae, 
and is often considerably more pronounced than in our photograph ; in andromedae 
it never is really noticeable, indeed, often it is hardly visible, although the harpe 
and cuiller arc not united. Finally, the characteristic forms of the ventral plates 
are always reliable; I have never found any variation in this respect in either 
species. The collector, however, must be on guard against mistaking in cacaliae 
the ventral aspect of the subharpal plate, which is often apparently joined to the 
ventral plate, for the latter, which would then be apparently of unaltered width 
throughout. This, of course, it is not; our photograph (fig. 4) shows the lower 
edge of the subharpal plate as a dark line just over the ventral plate, the true form 
of the latter can, however, be plainly seen. 

General features. — Size, 30-34 mm. Upper side : — Fore-wings : discoidal series 
never complete, usually only the 4th (discoidal lunule) present, and it is often in 
the (J reduced to a mere point and scarcely visible. Median row complete or incom- 
plete, composed of more or less rounded spots, 5th most usually wanting; outer 
row wanting ; discal spot wanting ; subcostal spots incomplete, normally only one 
present, situated above discoidal lunule. Hind-wings without markings. Under- 
side : — Fore-wings : all markings usually very indistinct ; discoidal lunule and 
median row more or less visible. Hind-wings : basal spots incomplete, 1st small, 
somewhat narrow with suffused edges, 2nd wanting, 3rd large and more or less 
rounded; median band incomplete, no spots between nervures 2 and 4, central 
spot projecting slightly but sharply towards the base of the wing ; marginal row 
fragmentary, usually one or two spots near the anal angle and one between nervures 
4 and 6, other flecks of white present. Nervures faintly marked in the same shade 
as the ground-colour, which ranges from a light golden brown to orange, and extends 
from nervures Ih to 8, Black bars of fringes indistinct on all wings. 

Comparison with the other Species of the Group. — Cacaliae, with its 
indistinct markings and washed-out appearance, is not likely to be mistaken 
for any other species of the group, wliich are all very distinctly marked. Never- 
theless, an occasional strongly marked specimen of cacaliae may be found, and 
such a specimen might be taken for andromedae, though not by anyone w'ho had 
any previous knowledge of the insect. The chief peculiarities of cacaliae are : 
the washed-out appearance of the underside of the fore-wings, the absence of 
the second basal spot on the underside, and the ground-colour of the underside 
of the hind-wings extending to nervure 16. These points should make it 
impossible for anyone to mistake the species for andromedae, no matter how 
strongly or sharjily it was marked. They equally prevent any possibility of 
confusion with centaureae, etc. 

Comparison w ith other Approximating Species of the Genus. — Turning 
to those species of the genus which are outside the group, w^e cannot find any 
that m reality at all resemble cacaliae. In photographs a certain amount of 
similarity exists between it and carlinae, especially if we look at a specimen of 
cacahae such as fig. 2. PI. XIX, in wdiich the spot between nervures 4 and 6 
on the underside of the hind-wdng is strongly developed, and a specimen of 
carlinae combining the double variation of loss of the 2nd basal spot 
accompanying a projecting inner edge to the central spot of the median band. 
(Such an ab. of carlinae is figured, PI. XXXV, fig. 10.) In dealing with these 
insects themselves, how’ever, tlie resemblance is almost non-existent. The 
much evener markings of carlinae and the strongly marked discal spot are quite 
unmistakable for cacaliae, and it is as rare to find a specimen of carlinae in 
which one cannot make out some trace of the 2nd basal spot as it is to find 
a specimen of cacaliae in w^hich one can, and, finally, the yellowish-orange colour 
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of tho underside of the hind-wings in oaoaliae^ erm though it k variable) never 
makes any approach to the reddish ground-colour of oadmae. Of semUtdae, 
perhaps a word should be said, as it often inhabits the same ffromul as txxcdUae, 
and some $8 of the former are very indistinctly marked and the formation of 
the basal spots is somewhat sitnilar in the two species. In this case, however, 
as the last, the absence of the discal spot (always pronounced on the underside 
in even if less so on the upper) and 2nd basal spot, combined 

with the blurred underside of the fm^-wings and softer outline of the markings 
in general, midce the identification of cacmiae a simple matter. 

Sexual Dimorphism. — The has, and the $ has not, a costal fold on the 
fore-wings. The cJ is as a rule less strongly marked on the upperside of the 
fore-wings than the $, and also has the ground-colour darker. The $ is usually 
strongly suffused all over the upperside with yellowish-brown scales, often 
with a greenish tinge. This suffusion is rare in the c^, and, when present, 
seldom so extended, and of a greyish or yellowish-grey colour. 

Variation. — There is a considerable amount of minor variation to be seen 
in caccdiae. Its habitat, being strictly limited to alpine regions, does not 
encourage the development of specialised races, which are unknown. The 
upperside is the most variable, that is, the upperside of the fore-wings, the 
hind-wings being practically without markings. What I regard as the normal 
form, i.c. that which is most frequent, is shown in our enlarged photograph, 
PI. XVIII, fig. 1, and also by figs. 4 and 7 in the natural size. Starting from this 
point, we get variation in both directions, both increase and decrease, the latter 
being of far more frequent occurrence. Figs. 3 and 6 (PI. XVIII) represent 
more or less the extremes of loss of markings in both sexes, though there is a 
(J in the* British Museum coll, entirely without markings, and I have a specimen, 
also a (J, in which only the 9th spot of the median row remains. These two 
specimens must, however, be regarded as extremely rare forms ; out of close 
on 400 Bj^imens of cacaliae which I have examined in various collections, they 
stand unique. 

ab. eaeca, Eev. 

This name has been given to a similar to the two just mentioned : in 
the specimen figured with the original description of caeca only the 9th spot 
of the median row remains, and it is greatly reduced in size. 

One not unfrequently hears it said that a collector has taken a specimen 
of cacaliae without markings, but, on examination, it invariably proves to 
be a specimen something approaching our fig. 3. It must be added, that in 
the photograph the white spots show more clearly than they do in the actual 
specimen, and specimens such as this are often thought at the first glance 
to be entirely without white. I know of no $ without white, or even as 
slightly marked as the (J in fig. 3. It is curious that, whereas in a strongly 
marked species such as carlinae the $s are frequently almost without marking, 
in this weakly marked species, with its strong tendency to obsolescence, the $ 
should still almost always retain a fair sprinkling of spots. In the opposite 
direction, that of increase, the $s come out much more strongly than the cjs. 
Fi®, 6, shows a very unusually heavily marked cJ, in which even a trace of the 
1st spot of thediscoidal series can be seen (a most unusual occurrence), but, even 
so, it is scarcely more strongly marked than the normal $. Fig. 8 gives the 
maximum development for the $, in which, in addition to the very heavy 
discoidal lunule, one can make out a very faint trace of the discal spot. On the 
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tbk variaticoi of the markings of the upperside takes no effect, the 
greiiteAt variation being found in the ground-colour of the hind- wing, the basal 
spots, and the oentnu spot of the median band. As previously noted, the 
occunenoe of the second basal spot is extremely rare, ^metimes some of 
the basal scaling gives a false impression that such a spot is partially present, 
such as can be seen in figs. 6, 8 and 10 on Plate XIX, but close examination 
soon shows that this is not the commencement of a true spot. So far only 
two spedmens have come to my notice in which this second spot was definitely 
present. 

ab. redueta, Warr. 

The inner edge of the central spot of the median band on the underside 
quite or almost rectilinear. * 

This aberration occurs frequently, in varying degrees, as is shown in 
figs. 3, 4, 6 and 9 and 10, on Plate XIX. In spite of the flat inner edge to 
the central spot, these specimens still retain the undoubted appearance of 
cacaliaej largely owing to the somewhat variegated ground-colour. This latter 
can on occasions assume a much more even surface, usually accompanied by 
a duller and darker tone. Such an example is figured on Plate XIX, fig. 2, 
and though the dull brown colour appears the same as the usual shade in the 
photograph, the even distribution of the colour can plainly be seen, giving 
the specimen an unusual look. This, on the whole, is not a common form. 

Date of Emergence and Duration op Flight Period. — The emergence 
of cacaliae commences between about the 10th of June and the end of the month, 
according to the* altitude. Soon after the first specimens appear the species 
becomes common ; it exhibits no tendency to that irregular emergence which 
is so remarkable in andromedae. It is entirely single-brooded, as would be 
expected in such a purely alpine species, the range of its greatest abundance 
being between 6000 and 8000 ft., though it probably ascends as high as any 
vegetation does. Its flight period lasts for at least five weeks, and very probably 
longer, for at the highest altitudes it is often to be seen in mid-August, and 
it is known on occasions to have been seen at these heights in late June and 
early July. Records from the highest altitudes are as a rule scarce in the 
earlier part of the year, for collectors seldom go to the 7000-foot level much 
before the middle of July. The available records, and such observations 
as I have been able to make myself, go to show that emergence in late June, 
even at these great altitudes, is not at all exceptional. I have seen it well 
out on the Gemmi Pass at 6200 ft. on July 1st, high on Piz Danis (Grisons) 
about 7000 ft. on June 18th, on the lower slopes of the Statzerhorn about 
6500 ft. on June 24th, at the upper end of the Val Roseg over 6000 ft. on 
July 1st, and above Anth6moz on the Dent du Midi over 6000 ft. quite worn 
on July 12th. Chapman records it from Davos on June 29th, and Reverdin 
from the Gr. Glockner on July 2nd ; the latter is about the usual time, the 
bulk of the records collected being for the first week in July. This, however, 
probably gives one a truer idea as to the emergence of collectors than of 
cacaliae. Against these early records, there are numerous references to 
AuMst. Heutal August 8th, Spliigen Pass August 10th, Eggishorn August 
15th (Reverdin); Lautaret August 5th, Hospental August, Simplon Pass 
August (Chapman); Urden Fiirkli August 8th (Warren). These records 
seem to make it more or less certain that cacaliae must have an average flight 
period of fully five weeks. 
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Distribution* — CaeaUae is apparently coi^bied in IbrOM to the Central 
and Eastern Alpe. In Seite’s Macfolepid^ of the WoHd^ SahtUa states that 
it occurs in the Pyrenees, btit I have not been able to find a specimen from 
those moimtains in any collection. Of course, our knowledge of that range 
is much less perfect than of the Alps, and it may well be that oacaiiae does 
occur there, but it still remains to be proved. In the Central and Eastern 
Alps cacaliae is widely distributed and usually common where it occurs, but 
it IS much more local than andromedae and confined to higher levels, being 
seldom seen below 5000 ft. except in single specimens. It is not, however, 
at all restricted to the neighbourhood of water or marshy districts, as is the 
latter, being equally abundant in moist and very dry localities. The c?s 
are often to be seen in considerable numbers on a moist patch on a path, but 
they can be found in equal numbers on a flower-covered alp nowhere near 
water. 

European localities : — 

Austria. — Carinthia, Stelzing; Tirol, Oetz Tal (British Museum coll.); St. Ulrich; Gr. 
Glookner (Reverdin). 

Bulgaria. — Rilo Dagh (British Museum coU.). 

Fra^e. — Lao d’ Alios (Reverdin); Lautaret (Chapman, Reverdin); Larche; Val d’ls^re 
(Chapman); St. Martin de V^aubie; La Mieje (Tring Museum coll.); Mont Cenis 
(British Museum coll.) ; Mte. Pelat (Oberthiir). 

Hungary. — Hungary (Chapman colL). 

Italy. — Stelvio Pass (Reverdin). 

Switzerland. — Furka Pass (Tring Museum coll.); Bergiin; Engelberg (British Museum 
coll.); Heutal (Reverdin, Wheeler); Albula Pass; Bernina Pass; Schafberg, Pon- 
tresina; Roscg Tal; Simplon Pass; Steinenalp; Laquintal (Wheeler); Riffel Alp; 
B6risal (Sheldon); Hospental; Val d*H6rens; Saas F6e; Davos; Fusio (Chapman); 
Julier Hospiz; Spliigen Pass; Zinal ; Eggishorn (Reverdin); Kandersteg; Gemmi 
Pass; Anth6moz, Dent du ^di; Statzerhorn; Urden Fiirkli; Lenzerheide; Piz 
Danis; Parpaner-Rothorn ; Piz Palpuogna; Tschitta Pass (Warren). 


Hesperia sidae, Esper. (Pk. XX and XXI.) 

Identification, — Genitalia. (PI. XV, fig. 5; PI. II, fig. 1.) The clasp is 
another of the same type as cacaliae, roughly almond-shaped, its greatest width 
just one-third of its length. The ventral line is as strongly convex as the dorsal. 
The style very broad, and extending well above the dorsal ridge of the harpe before 
it is folded over. The proximal edge of the cuiller rises in a curve following the 
distal edge of the harpe, but set well back from the latter, leaving a fairly broad 
crescent-shaped gap between the two. The apex of the cuiller forms a sharp 

? oint, which is level with, or slightly higher than, the dorsal line of the harpe. 

entral plate of equal width throughout, being suddenly reduced at a point below 
the antistyle, where it unites with the cuiller. Subharpal plate strong and restricted 
to the central area. The likeness of the clasp to cacaliae has already been men- 
tioned. The essential points which distinguish sidae are very easily observed. 
They are : the crescent-shaped opening between the cuiller and the harpe, and the 
sharp, hooked, apical termination of the former, the style standing high above 
the dorsal aspect of the clasp, the strong isolated subharpal plate, and the broad 
abrupt termination of the ventral plate. As nothing approaching this combina- 
tion of characters occurs in any other species, they serve to distinguish sidae from all 
other species as well as from cacaliae. 

General features . — Size somewhat variable. The smallest ^ noted measured 
only 24 mm., the largest $ 44 mm. Both these measurements must be regarded 
as exceptional ; the average size seems to be 32-38 mm. for the cjs, and 36-40 mm. 
for the ?s of the type form ; the individuals of the subspecies occidentalis being on 
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the whole smaller, 30-36 mm. in both sexes. Upperside : — Fore-wings : discoidal 
series incomplete, 2nd and 3rd spots always, ana 1st often, wanting; median row 
complete; outer row present, more or less distinct, but never sharply outlined; 
discal spot practically wanting ; subcostal spots present, two in number, situated 
between the discoidal lunule and the 9th spot of the median row, and straight 
in line with the latter. Hind-wings : basal spots wanting ; median band more or 
less complete and distinct, but always considerably suffused ; marginal row com- 
plete and less suffused than the median band. JJ rider side : — Fore- wings : discoidal 
series wanting except for the discoidal lunule; median row complete and sharply 
defined; outer row replaced by a white ante-marginal band; discal spot faintly 
visible; subcostal spots usually just discernible. Hind- wings : basal spots large, 
all present, 3rd more or less square, 1 st and 2nd more or less run together ; median 
band complete, central spot projecting sharply towards base of wing; marginal 
row forming a complete white band along outer margin of wing. All the white 
markings are outlined by a sharp black line ; ground-colour bright orange. 

Comparison with the other Species of the Group. — Sidae is remarkable 
in that it resembles another species, not a true Hesperia, more than any species 
of its own group. In every other case we find the greatest similarity existing 
between the species belonging to the same group, it being only the aberrant 
forms that make any close approach to the members of the other groups. 
Sidae can be distinguished at a glance from all the other species of the group 
by the brilliant orange bands of the ground-colour on the underside of the 
hind-wings. 

Comparison with other Approximating Species of the Genus, and with 
Ramburia ANTONIA. — Thc samc feature which distinguishes sidae from the 
other members of its group, namely the remarkable coloration of the under- 
side, will prevent confusion arising between it and the other species of the 
genus. It is interesting to note, however, the great resemblance of the 
upperside of sidae to H. cxirthami, for no other species really bears any close 
resemblance to full-sized carthami. A large specimen of H. scrratulae is 
sometimes very similar to a small specimen of carthami, but of course it could 
never be taken for a full-sized example of the latter. Sidae, however, might 
easily be mistaken for carthami on its upperside, if not examined too closely, 
as will be seen if fig. 1, Plate XX is compared with fig. 1, Plate XXII. The 
only difference is of course the position of the subcostal spots, in sidae extend- 
ing one after the other along the costa from the discoidal lunule to the 9th spot 
of the median row ; as compared with their position in carthami, immediately 
above the discoidal lunule. In direct opposition to this superficial resemblance 
on the upperside to a species very different on the underside, we get the 
extraordinary similarity of sidae on the underside to Ramburia antonia, a 
species not only very different on the upperside, but also entirely dissimilar 
structurally, a member of another genus. This resemblance has been com- 
mented on before, by both Eeverdin and Chapman. Antonia not only has the 
same orange bands as sidae, but they are also outlined in black even more 
strongly than in sidae. In figs. 5 and 8, Plate XX {R. antonia), the want of 
colour makes the likeness less striking, but they demonstrate certain remark- 
able features (which will be referred to) very well, if compared with the photo- 
graphs of the underside of sidae on the same plate. Chapman attributes 
this likeness to mimicry. He writes {Ent. Record, vol. xxix, p. 142) : ‘‘ The 
acquisition of this special colouring must have been entirely independent in 
the two species. In confirmation of this, we find that in H. antonia the white 
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and orange spots in front of vein 7 are reversed as compared with H. Bidtte; 
what are white in ddae are orange, what are orai^e in sidae are white^ and 
there is, further, an orange spot, with black margin, in antonia, at tlie W^g 
base, in advance of vein 8, an area without any marlang in sidae. The 
however, is that, without analysing the actual arrangement, the dispointion 
of the orange bands and spots seems precisely the same in both. Ilie two 
species are, one of European, the other of Asiatic relationship, but their 
l^bitats are reported to extend in the one case eastward, in the other west- 
ward, to Turkestan. So that mimicry is not an excluded explanation, 
supported no doubt by an identical result produced by a di&rent disposition 
of markings. It might, however, be held that similar markings were produced 
in the two species by similar forces, one acting in a European the other in 
an Asiatic area. In any case, it is fairly certain that the markings were 
separately evolved in the two cases, a similar generic constitution renderii^ 
a similar result from similar causes to be more easily produced, though it is 
difficult to believe such an identity of effect without actual identity of markings 
could be produced apart from mimicry.” 

In further confiimation of this theory, it is interesting to note that the 
eastern specimens of sidae approach more nearly in size and colour to antonia 
than do the western ones. The fact that Chapman accepted antonia as a 
Hesperia does not alter the value of his remarks, for as he was reviewing 
Re Verdin’s ‘‘ Revision of the genus Hesperia ” at the time of writing, he was 
dealing with the genus Hesperia in the very widest sense possible; and so 
when he refers to the “ similar generic constitution ” it was doubtless a phrase 
merely intended to express the certain affinity which exists between all the 
species of the tribe Hesperiidi. As a matter of fact, there is a closer generic 
constitution between the two than he can have supposed, for although antonia 
has become very widely separated from the members of the true genus Hesperia 
in that in the (J it has completely lost the 10th sternite and also the super- 
ficial characteristic of the remarkable angle in the median row of spots, yet 
it has retained the style, although in an extremely specialised form, and is the 
only species in the subfamily outside the genus Hesperia to do so. It is 
therefore unquestionably more nearly related to the species of the genus 
Hesperia than are any of the other species of the tribe, and so the similBurity 
in generic constitution is stronger than Chapman thought when he accepted 
it as of equal value for all the black and white “ skippers.” Finally one may 
add, in support of the theory of mimicry, that there are several instances among 
the Hesperias in which we ffiid local races of species that in their typical forms 
are very different, approximating very closely to one another; as, for example, 
the Spanish races of carihami and alveus, and the Pyrenean races of carthami 
and serratulae. In the former alveus is modified almost out of recognition 
to a very perfect mimic of a t)rpical race of carthami ; in the latter, it is carthami 
which is modified, especially in size, until in this respect it is almost exactly 
similar to the specimens of serratulae with which it flies. It seems to me 
impossible that anyone familiar with these insects in their typical forms in 
Central Europe can contemplate these remarkably altered races and the 
apparent models with which they fly, without being led to the conclusion 
that mimicry is the only agent which could have produced such a result. 
These races will be dealt with in detail under carthami and alveus. 

Sexual Dimorphism. — The c? is on the average smaller than the $, and 
broadly dusted with grey on the upperside. This scaling does occur rarely 
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in the $ alfio^ but is usually confined to the basal half of the fore-wii^. The 
hind-wings are more strongly marked with white on the upperside in the 
the latter also has a costal fold on the fore- wings which the $ has not. 

Vasiation. — Perhaps the most striking and frequent form of variation 
in a series of eidae from any locality will be in the size ; but taken on the whole 
there seems to be a decided decline in size as one goes from east to west. This 
gives rise to the western subspecies, but both it and the type race vary 
considerably in size. 

s.-sp. oeeUentalis, Vty. (PI. XXI, figs. 7-12.) 

Verity merely notes that the race of Western Europe differs from the 
Russian one figured by Esper in being ‘‘ much smaller, lighter in colour, and 
less boldly marked.” This description might easily lead one astray, if only 
a few specimens of each form were available, for some large specimens of 
occidentalis are larger than small ones of sidae (see figs. 2 and 7, PI. XXI). 
Occidentalis is, however, on the whole a distinct form. Averaging a smaller 
size, it is further distinguished by its finer markings. The white spots on 
the upperside are appreciably smaller and less square in shape, and the 
discoidal lunule narrower. On the underside they are also smaller, less 
heavily surrounded by black, and the black Lines which edge the white on the 
hind-wings are also imer and the orange bands narrower. There is also an 
orange spot inside the 3rd basal spot ; this spot is much more stro^ly developed 
than in sidae. While large specimens of occidentalis are fairly similar to sidae 
they have a noticeably paler appearance underneath, the dark markings 
being scarcely ever so heavy as in the latter; and in small specimens of 
occidentalism all the white markings tend to decrease in size in proportion as 
the insect itself is smaller, which is not at all the case in sidae, where quite 
small specimens are almost as strongly marked as the largest ones. Occi- 
dentalis apparently replaces the type form west of the Adriatic Sea. There 
is apparently no other racial form of the species, but it shows a considerable 
tendency to aberrational variation. On the upperside we find much variation 
in the extent of the white markings. On the fore-wings the outer row may 
occasionally be almost absent, and occasionally reaches the other extreme, 
being developed into a series of very large and distinct wedge-shaped spots. 
The hind-wings, rarely, are entirely black, no trace of the median band or 
marginal row being visible. All these aberrations occur in both occidentalis 
and the type. 

ab. hafneri, Stauder. 

A remarkable aberration taken in June 1908 at Castelvechio in Dalmatia 
by Stauder, in which all the white markings of the upperside are reduced, 
with many spots quite obsolete ; while on the underside the orange bands of 
the hind-winw are replaced by black. The latter remarkable characteristic 
is caused by the excessive development of the fine black edging which normally 
borders the orange bands. 

ab. reduota, Warr. 

Specimens with a straight inner edge to the central spot of the median 
band on the underside of the hind-wings. 

This aberration is by no means common, but is found with both ooddentaiis 
and the type. 

The orange bands on the underside of the hind-wings are often slightly 
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suffused with dark scalmg; this is on very rare oocasionB developed to m 
extreme degree, producing a very remarl^Ue effect, the bands appeatix^ 
to be almost blaoK. Apart from this suffused form the actual colour of the 
bands varies a good deal, ranging from light lemon-yellow to a deep orange ; 
they also vary in width considerably, oixHdentalis producing the narrowest 
forms and the broadest. 

Date of Emergence and Duration of Plight Period. — The species 
seems to emerge everywhere sometime during May; earlier in the month 
in the southerly localities, and later in the more northerly ones. From the 
Riviera, Italy and Greece one finds most records refer to the first ten days of 
May; while from South Russia, the Balkans and higher altitudes in Greece, 
the most usual date seems to be some weeks later. The flight period lasts 
some five or six weeks, and one seldom sees a record of the species after the 
16th of June, except from considerable altitudes, where it doubtless emerges 
somewhat later. In the Florence district Querci notes it as being usually 
over by the end of May, and as occurring in that month in the Aurunci 
Mountains; but I think the latter can only refer to the emergence of the 
species, for Reverdin notes it from Mt. Gibbio as late as June 8th; and 
Oberthiir from Mt. Meta in the middle of July, the latest record I have been 
able to find. The only other July record is a specimen from Mt. Ararat 
taken on July 8th. 

Distribution. — Sidae in Europe is confined to the southern districts east of 
Spain, most frequent at low levels, but rising to well over 4000 ft. in some eastern 
localities. Probably much more universally distributed in Eastern Europe 
than the few records we have been able to collect would suggest. Widely 
distributed in Western Asia. 

European localities : — 

Bulgaria. — Sbvno; Rilo Dagh (4000 ft.), (British Museum coll.). 

France. — St. Baume (Tring Museum coll.); Draguignan (British Museum coll.); St. 

Raphael; Pont du Gard (Chapman); Hydres (Chapman, Sheldon, etc.); Cannes, 

For6t du Dom; Mt. Pacanaglia; Bouches du Rh6ne (Oberthur). 

Greece. — Aivasil Pass; Krusha near Paprat; Struma Valley (British Museum coll.). 
Italy. — ^Mt. Gibbio (Reverdm); Alassio (Chapman coll.); Mt. Meta (Oberthur); Florence, 

Aunmci Mts. (Querci). 

Jugoslavia. — ^Herzegovina: Mostar. Montenegro: Cetinje; Podgorica (Gibbs). 

Russia. — Seu^pta (Reverdin, Sheldon, etc.); Mt. Ararat (l^verdin). 


II. CARTHAMl Group. 

Structural Characteristics,— Tenth sternite in male simple and entire ; 
whole length of dorsal edge of harpe curved; style short and narrow, not 
folded. 

Characteristic Facies. — Upperside fore-wing discal spot variable, more 
or less indistinct, never sharply outlined and rarely half the width of the 
discoidal lunule; central spot of median band underside hind- wing with 
uneven inner edge, projecting slightly, and bluntly, towards the base of the 
wing. 

Hesperia carthami, lliibner. (Pis. XXII and XXIII.) 

Identification. — Oenitalia. (PI. XV, fig. 6.) Carthami being the only 
European member of the group, the structural characters mentioned above will 
serve to identify it. As, however, it is a member of the subgenus Teleomorpha 
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omUm^ fiovpf irhioh are the 011I7 otaear European ipeeiea in whi<m we eee the 
ihv^ lonution of the 10th segment in the ($, It may be well therefore to note 
a lew pomtB of distinction between earthami and th^ species. The primary 
chaa^fltoritrio of the earthami armature lies, of conrse, in the style, which (by 
oomparison) is short and stout, as opposed to the &it ribbon-like formation in the 
oentaweae ^up ; it curves simply over the terminal portion of the clasp without 
any trace ^ folding. The cuiller too is verv simple in form, being almost straight 
and of equal breadth throughout. The subharpal plate is very thm and extended, 
so much so, that it is sometimes difBcult to determine its area. It may be said, 
on the whole, that it nearly extends from the harpe to the ventral plate, which 
latter diminishes greatly in width as it approaches the cuiller, as in cacaliae. 

Chneral features.^^ize variable, irrespective of sex, the largest noted being a 
Swiss specimen of 42 mm., the smallest a Pyrenean one of 28 mm. This difference 
could not be found in individuals from one locality. They represent the extremes 
of size from the localities which produce the largest and smallest races. The 
average sire of the type form may be taken as 34-36 mm. Upperside : — Fore- 
wings : discoidal senes incomplete, 2nd and 3rd spots wanting ; median row 
complete and very pronounced ; outer row variable, may be fully developed or 
quite absent ; discal spot usually visible, more or less indistinct ; subcostal spots 
present, two in number, situated over the discoidal lunule. Hind-wings : basal 
spots wanting ; median band complete, more or less strongly defined ; margiiml 
row complete, usually fairly strongly developed. Underside : — Fore-wi^ : dis- 
coidid lunule heavily nuirked and ^tinct, as is the median row also ; discal spot 
pesent, narrow, and not sharply outlined ; other markings indistinct and variable. 
Hind-wings: basal spots present, 3rd the largest; median band complete, but 
broken between nervures 2 and 4, central spot with uneven inner edge, projecting 
bluntly towards the base of the wing ; marginal row variable, three wedge-shaped 
spots next the anal angle each containing a small dark spot, the spots between 
nervures 4 and 6 united at their base, and divided into two sharp points at their 
inner extremity; an isolated spot between nervures 6 and 7 surrounded by the 
ground-colour, which is yellowish, mottled with darker shades, caused by the 
black scaling which is under the yellow showing through in places. Inner margin 
light grey shading to paler (often white) at its inner edge, to which the 1st basal 
spot and let spot of the median band are often united. 

COMPABISON WITH OTHER ApPROXIMATINa SpECIES OF THE GeNUS. — A s 
there are no other European members of the group besides earthami^ we can 
turn to a comparison of the other species of the genus immediately. In the 
snbgenus Tdeomorpha we find no species really resembling earthami \ the 
l i k en e ss of the upperside of Bidoc has already b^n mention^, and does not 
ne^ further comment. The underside of earthami^ however, shows a few 
pointo which suggest that the develoi»nent of a race of earthami fairly similar 
to eidae on the underside as well as the upper would not be so unlikely as 
might be supposed. In earthami the dark centres to the three spots of the 
marginal row next the anal angle are precisely similar to, only less developed 
than, the corresponding spots in sidae ; there is also, on occasions, a tendency 
to the Uack outlining of the white spots of the hind-wings in oarthamiy and, 
finally, specimens wi^ a very bright orange ground-colour to the hind-wings 
have been known to occur. A combination of these characters in pronounced 
fom mi^ easily produce a specimen very similar to sidae on ike underside. 
The brol^ nature of the m^ian band and marginal row, however, would 
not leave any real difficulty in naming such a sj^imen. Among the species 
0 i the Buhgenus Akieomorphay there are two which small specimens of earthami 
fisequently resemble very closely. These two are H. serratidae and H. alveus. 
Wrr . Soo. lond. 1926.— part i. (nov.) f 
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To take the former first. In Central Europe there will not be so much chance 
of confusing serratulae and carthami, but in the southern area, in the Pyrenees 
and Spain where the smallest races of carthami occur flying with serratulae, 
it is often no easy matter to distinguish between the two. Carthami, however, 
can with care be recognised by the following characters. On the upperside 
of the fore-wings the 6th spot of the median row is always a little smaller 
than the others, but never very much so ; and it ranges in size with the others, 
increasing or decreasing in size according as they do. The corresponding 
spot in serratulae is very much smaller than those below it ; even when they 
are larger than usual, it is often absent. Further, on the upperside carthami 
is always fairly thickly covered with pale grey superscaling. On the under- 
side in carthami the inner half of the inner margin of the hind-wings is almost 
white, and the 1st basal spot and the 1st spot of the median band are usually 
continuous with it; also the ground-colour of the hind-wings has a mottled 
appearance, being shaded unevenly with darker, especially round the white 
spots, sometimes even giving them a dark outline. These features will in most 
cases be sufficient to determine carthami. To turn to the second species — 
alveus. To most collectors of European butterflies it will probably seem 
absurd to say that there ever could be any difficulty in distinguishing between 
alveus and carthami, and of course with the typical forms of each there never 
could be ; but it is so much a fact that in some races this difficulty does exist, 
that the first specimens of a certain subspecies of alveus were found in the collec- 
tion of an eminent entomologist under the name of carthami. It is, however, 
the subspecies of alveus which is the variable quantity and approaches carthami, 
so it is not necessary to go fully into the matter at present, as it will be dealt 
with in our account of alveus. It is sufficient to note that some Spanish 
varieties of carthami are a little smaller than is typical of the species, and so 
lend themselves to furthering the similarity to the subspecies of alveus in question. 
As regards their facies there is nothing unusual to note. We may, however, 
mention the one sure character which can be relied on to separate carthami 
from this ( ? mimetic) Spanish subspecies of alveus, or any alveus, though of course 
elsewhere there is no lack of other characteristics. In carthami, on the under- 
side of the fore-wings, the discal spot slopes down (away from the costa) to 
the bottom of the discoidal lunule, being as close to the latter, at the bottom, 
as it can be without touching it. In alveus the discal spot at its lower termina- 
tion is set well clear of, and back from, the discoidal lunule. If any collector 
should consider this feature too small to be worthy of attention, and should 
find himself in a locality in Spain where he can capture that peculiar subspecies 
of alveus flying with carthami, his only means of identifying his captures will 
be by dissection. 

Sexual Dimorphism. — The (S with a costal fold on the fore- wings, the $ 
without ; the upperside of the ^ thickly scaled with light grey, which is rarely 
present in the ?; the ^ also has a much blacker ground-colour upperside 
than the ?, which is browner. The upperside of the $ is frequently dusted 
with yellowish-green, especially on the basal area of the wings, and also the 
ground-colour of the underside is of a deeper shade than in the The latter 
usually has more white markings on the upperside than the 9, but this 
character varies extensively in both sexes. 

Variation. — The variation of carthami, although limited, has attracted a 
good deal of attention, principally on account of the large size acquired by 
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certain races. Three racial names have been given to these large races at 
one time or another, but on close examination it is evident that there are 
in reality only two distinct races. The three names which we have in use 
in different publications are : nevadensis, Oberthiir ; valesiaca, Mabille ; and 
spedosa. Verity. Of these, the two latter apply to the same form, and therefore 
speciosa falls to valesiaca, 

s.-sp. valesiaca, Mab. (PI. XXII, figs. 3, 4, and 6 ; PI. XXIII, figs. I and 7.) 

Mabille describes his ‘‘ valesina ” in Seitz’s Macrolepidoptera of the World 
as inhabiting “ the Valais and Tyrol,” and having the spots of the fore-wings 
less numerous, the hind- wings above being completely devoid of spots.” 
That he was describing the race which he had already described as ‘‘ valesiaca ” 
in 1876 is certain, and one can only suppose the change of name to have been a 
slip. One thing is perfectly clear, the magnificent subspecies of carthami inhabit- 
ing the Valais cannot be said to be two different races, and though Mabille’s 
description applies more to the $s than the cjs, especially in regard to the 
markings on the hind- wings, nevertheless he intended his name to distinguish 
the race of the “ Valais and Tyrol.” As such, then, there is no question what 
valesiaca is. Three typical (^s of the Valaisian form are shown on Plate XXII, 
figs. 3, 4, and 6, and a $ (which also is an example of the ab. immaculata) on 
Plate XXIII, fig. 1. 

Verity describes speciosa as follows {Ent, Record, vol. xxxiii, p. 173) : 
‘‘ The difference in size gives the impression that the Tyrolese race is gigantic ; 
actual measurements between the wing-tips give 29, 31 and 33 mm. as mini- 
mum, usual, and maximum expanse in male, whereas the corresponding 
measurements in the nymotypical race are 25, 27 and 29 ; the difference between 
the few females I possess is not as marked, because the ones from the Tyrol 
are smaller than their males. The tone of colour of male is much deeper on 
both surfaces, chiefly because there is very little of the white dusting, often 
so extensive and conspicuous. in the smaller race; also the white spaces are 
less extensive and they are notably so on hind-wing ; on underside the fore- 
wings are distinctly black, instead of grey; the hind-wings are of a rich 
greenish yellow, with white spaces sharply outlined and bordered with brown ; 
in the nymotypical race these wings are usually of a paler colour and the 
white spaces do not stand out so boldly.” 

This description applies very well to the Valaisian race (especially the 
remark relative to the underside), which differs from the type race just in the 
manner noted that speciosa does; though the restriction of white on the 
upperside which he refers to is the exception and not the rule. The measure- 
ments in Verity’s description are unsatisfactory, as w^itli the method of 
measuring between the wing-tips it is possible in a large specimen of carthami 
to get a difference of 6-8 mm., or even more, according to the manner in 
which the insect is set. However, as the difference between the measures 
Verity gives for the type and speciosa correspond to the difference existing 
between the true dimensions of the type race and the Valaisian race (i.e. 
34-36 mm. for the former and 38-40 mm. for the latter, an increase of 4 mm. 
in each case), one can feel certain that speciosa and valesiaca are races of 
similar dimensions. These facts, taken with Mabille’s statement that his 
valesiaca occurs in the Valais and Tyrol, make it quite evident that valesiaca 
and speciosa are one and the same. If any further proof was wanted, a 
subsequent remark of Verity’s in the same article, to the effect that Oberthiir’s 
figure of nevadensis in the latter’s Et, lApid, Comp, ‘‘ seems to resemble speciosa 
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in fidze and colour,’* would decide the quost^; lor the figure of Mwisfim 
might have been taken from a Rhone raU^ apedmen. " Verity tmi&m 
remarks that the race of the 8. TvkA diSsca constantly jfrom ^ typ^ 
and that not one specimen of eitW race could be mixed up with the 
This shows that vaksiaoa is a true subspecies in the Tyrol as wdl as in the 
Valais. The two enlarged figures of carthami on Plate XXII are done from 
vaimaea. 

s.’Sp. nevadensis, Obth. 

Oberthiir, in naming this subspecies, quotes Rambur’s description of it 
as follows : — 

“ Les individus recueillis dans la Sierra Nevada different un peu de ceux 
de France, surtout par le dessous des ailes inf6rieures, dont la bord exteme 
pr4sente une nuance d’un roussatre obscur, mais ne s’unissant pas ccunpldie- 
ment avec le dessin des ailes comme chez V alveus ; la tache de la massue des 
antennes est obscure ou noiratre. Us se rapprochent beaucoup de la vari£t6 
de Valvei^s de la meme locality, mais ils s’en distinguent nettement d’aprds 
les caractSres 6nonc4s, et surtout par les differences trds grandes des parties 
genitales.” (Rambur, Catalogue Systematiqice des LSpidopt^es de VAndcuousie,) 

It is extremely interesting to see that Rambur was familiar with the 
extraordinary similarity of alveus and carthami in Spain; though of course 
it is alveus that approaches carthami in the Sierra Nevada, and not vice versa 
as he suggests, and as is the case in Central Spain. The character offered by 
the colour of the club of the antenna may be constant in the Sierra Nevada, 
but it is not in other Spanish localities ; though the carthami of Central Spain 
differs so much in size from nevadensis that it quite possibly differs in this 
respect too. In valesiacUy however, from the Rhone Valley tne colour of the 
underside of the club varies greatly, being sometimes almost black and some- 
times almost as light orange as in alveus. Seeing how similar valesiaca and 
nevadensis otherwise are, I feel very doubtful if this character of the latter 
is any more constant than in the former, or, for the matter of that, in any 
other race of carthami. It is quite ^estionable if there is any true difference 
between nevadensis and vaksiam; Rambur’s description suggests that there 
is, but Oberthiir’s figure, as already mentioned, might have oeen done from 
a Swiss specimen. In view, however, of the difference between nevadensis 
and other Spanish carthami, and allowing for the fact that errors have certainly 
crept into some of the figures in Oberthur’s great work, it is probably wise 
to keep these varieties of the species imder separate names. 

On leaving the forms of carthami which have great size as their outstanding 
feature, we have another very interesting variety also of large size, but not 
extreme, which may be considered before turning to the smaller races ; it is 
essentially an eastern variety. 

s.-sp. moesdileil, Herr-Sch. (PI. XXIII, figs. 11 and 12.) 

In view of the conflicting descriptions which have been given of this 
subspecies, werive the original description of it. 

^^Sidae. Bferr Lederer zieht meine onopordi sppl. f. 31-32, hieher, dunn 
wiiide wohl auch moescMeri nicht davon zu trennen seyn. Sppl. 37, 38. Oben 
sehr ahnlich meiner abbildung von onopordi, grbs^, vor.dem sauine der 
Vorderflttgel sdi&rfere weisse Langsstriche, die mittiere Fleokenieihe der 
Hinterfliigel in Zelle 2 und 5 mit deutlicheren, gelben Flecken, duroh diqpU^ 
merkmale auch von verschieden, wek^er die mittiere Fledceazeihe 

ganz fehlt. Unten fast ganz mit carthami ubeFeiQstiinmen4» nur aind die weiasen 
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Mecke aller Fliigel etwas ausgedehnter und daher zusammenhangender. 
Sarepta.” (Systematische Bearbeitung der Schmetterlinge von Europa, vol. vi, 
p. 176.) 

This eastern subspecies differs from carthami principally by the very 
strong and clear white markings on the upperside of the hmd-wings, the basal 
spots even (especially the 2nd and 3rd) being quite distinct; the extended 
and somewhat suffused white markings of the underside ; and lastly by the 
presence of three ochreous spots bn the upperside of the hind-wings, between 
the median band and the marginal row. These ochreous spots are not by 
any means constant, and are often quite absent or only very faintly visible. 
The subspecies is, however, quite the most specialised one of the species, 
and even without the ochreous spots always offers a striking contrast to typical 
carthami. The presence of the ochreous spots on the upperside is extremely 
remarkable and a unique character, as among the other palaearctic species of the 
subfamily Hesperiinae such a thing is absolutely unknown. Most of the speci- 
mens of this subspecies, in public or private collections, come from the same 
locality as the type examples, i.e. Sarepta ; but there are some in the Tring 
Museum coll, from Flamanda in Rumania, so it seems probable that it has a 
considerable range in Eastern Europe. 

Occasional French specimens approach somewhat closely to tnoeschleri, 
some specimens from Digne even having one or two of the ochreous spots on 
the upperside of the hind-wings, though being otherwise fairly typical ; while 
specimens with extended white on the upperside and one or two of the basal 
spots showing (though no ochreous spots) are more frequently to be seen. 
Some Italian specimens also develop these characteristics of the white mark- 
ings. None of these specimens, however, are as pronouncedly marked as 
eastern moeschleri. They are nevertheless a similar form of variation, only 
carried to a lesser extreme, a fact almost always observable where we find 
the characteristics of a subspecies occurring in an aberrational manner. 

These subspecies seem to be the only important ones to have received 
names so far. There remains one other racial form to be noticed, before 
considering the minor variation. This is the race of the Pyrenees, which 
may be known as : 

race pyrenaica, nov. (PI. XXIII, figs. 9 and 10.) 

This race represents the opposite extreme to those we have been con- 
sidering, being the smallest form of carthami at present known. Its average 
measurements are 28-30 mm., occasionally, however, a specimen of 34 mm. 
is found, i.e. typical carthami ; for apart from size it does not differ from the 
ty^e. This Pyrenean race is therefore but a race, and cannot be given 
subspecific rank. It is, however, an extremely interesting local production, 
being frequently difficult to distinguish from serrcUulae. Some mention has 
already been made of this race when considering the possibility of mimetic 
tendencies in the Hesperids. The actual measurements do not convey an 
impression of much alteration, but if the figures of pyrenaica are compared 
with the other illustrations of carthami, the difference will be very plainly seen ; 
also the $ serratulae from the Pyrenees, figured on Plate XXVIII, fig. 8, will be 
seen to be only very slightly smaller (many Pyrenean specimens are as large 
as carthami, but the one figured is probably a fair average for the locality), while 
serraiulae in many other localities is decidedly larger. Some Spanish varieties 
of carthami are a little undersized (fig. 4, PI. XXIII, a $ from Canales shows 
this), but the difference is too slight to separate such varieties from the type. 
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On turning to the minor variation, among the named aberrational forms 
must be mentioned : — 

ab. reducta, Warr. (PI. XXIII, fig. 7.) 

The inner edge of the central spot of the median band on the underside 
almost or quite rectilinear. 

A fine specimen of this aberration belonging to the subspecies mlesiaca 
is shown in our photograph. This variation tends to produce a look of 
serratidae, and, of course, when it occurs in mo^jpijrenaica, the similarity is much 
stronger. It may also make identification somewhat diflicult in eastern 
districts, where serratulac on occasions develops a considerable size; the 
distinguishing characteristics of carthami, however, which have been given 
already, are sufficiently constant to ensure correct identification, in spite of 
the alteration in the form of the median band. 

ab. vittatus, Obth. 

An aberration from Samoussy (Aisne), in which the median row of spots 
on the upperside of the fore- wings is very large. 

This is a somewhat rare form, the development of the white spots is con- 
siderably above the normal of even strongly marked specimens. 

ab. duosignata^ Eilian. 

A further development of vittatus^ corresponding to the ab. taros of //. 
rnalvae. A very rare aberration. 

ab. immaculata, nov. (PI, XXIII, fig, 1.) 

In this aberration the hind-wings on the upperside are without any white 
markings. 

It is not very unusual in the our photograph shows a fine example 
belonging to the subspecies valesicu'a, and it occurs also in the ; though 
extreme examples in the latter sex are decidedly rare. Along this line, and also 
as regards the loss of white on the fore-wings, one finds an extended range 
of variation. The type form of cJ is reiuesented by fig. 5, PI. XXII, and that 
of the $ by figs. 2 and 4, PI. XXIII. Fig. 3 (same plate) shows what is an 
unusual development of white on the hind-wings, for the excepting in the 
case of s.-sp. moeschleri, fig, 5, is more or less typical as regards the hind- 
wings, with considerably undersized spots on the fore-wings ; fig. G, a further 
stage of the same in which the hind-wings are also somewhat affected. All 
these forms are to be seen in the ^ too, although they do not occur at all so 
frequently. The loss of any of the spots of the median row is extremely rare ; 
I have seen specimens in which spot 5 was wanting, and possess two specimens 
in which spots 1 and 5 are absent. 

On the underside a certain amount of variation is found, principally 
towards an increase in the size of the white markings on the hind-wings. 
Fig. 8, PI. XXIII, shows an unusual form with the costal spot of the median 
band nearly touching the 3rd basal spot. In the same specimen, the marginal 
band is considerably more developed than is usual. 

ab. sidaeformis, nov. 

Specimens with the ground-colour of the underside of the hind-wings 
almost as bright orange as in sidae. 

There is a fine specimen of this aberration in the Tring Museum collection. 
Specimens with a dark red-brown ground-colour are probably what Rambur 
described as H, galactites. 
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Date op Emergence and Duration of Flight Period. — The species 
is single-brooded, but is subject to a somewhat irregular emergence, which 
has led to its being recorded as double-brooded on many occasions. From 
late May to the beginning of August may be taken as the normal flight period 
of the species in lowland districts, and from late June, or early July, to late 
August in alpine regions. The late Canon Favre recorded it in April in the 
Rhone Valley, but there seems little cause to doubt that that date (if not 
entirely an error) can only have been some quite exceptional occasion, when 
he captured a single very prematurely emerged specimen ; for so far, even from 
the most southerly localities inhabited by the insect, I have not been able 
to find a specimen which was taken before the middle of May, and in my own 
long experience of the Rhone Valley I have never seen a specimen of carthami 
before May 18th. The earliest records for lowland localities which I have 
been able to find are : on the Calabrian Coast May 19th (Querci), Croatia June 
1st (Tring Museum coll.), Sierre May 26th (Chapman), Budapest May 30th 
(Sheldon), while the most usual dates are decidedly later; but when con- 
sidering the latter one must remember that there is no means of telling how 
long the species may have already been on the wing. The following, how- 
ever, are suggestive, in view of the complete absence of dates prior to late 
May, many of the localities being at a considerable altitude and many quite 
southern. Frankfurt June 1st, Courmayeur June, Albarracin June (British 
Museum coll.), Ste. Baume June 20th (Tring Museum coll.), Digne June, 
Fontainebleau June 28th, Tragacete July 18th-26th (Chapman), Zermatt 
July 14th, Schwalbach (Taunus Mts.) June 15th, Virton June 10th (Reverdin), 
Vernet-les-Bains June 18th (Gibbs), Albarracin June Gth, Martigny June 28th, 
Sarepta May 21st (Sheldon), Berisal June 17th, Oberbozen June 8th (Wheeler). 
Thus we see that the species is on the wing at approximately the same time 
in such very different localities as Berisal on the Simplon Pass, Virton in 
Belgium, Albarracin in Spain, and Sarepta in Russia. It is most probable that 
the presence of a few specimens in late August, in a late season, has been 
principally responsible for the idea that the species is double-brooded. In 
the high Alps it frequently can be found in early August, but in lowland 
localities, too, it occasionally can be seen far on in that month. Such speci- 
mens are, however, ones that have emerged late, most usually, though not 
invariably, and are in themselves, without a knowledge of what has pro- 
ceeded them, quite inadequate ground for maintaining carthami to be double 
brooded. One very late season I took two 9^ on August 22nd in the Rhone 
Valley, but they were so worn as to be almost unrecognisable. This is the very 
latest record I know of. Ten weeks is a long flight period for a Hesperia, 
and on occasions it seems that carthami may exceed that time ; but it must 
be remembered that andromedae nearly equals it, and that the other species of 
Hesperia that are really double-brooded occur regularly much earlier and 
later {i.e. April and September) than carthami does. 

Distribution. — Widely distributed in Europe, but rather uncertain how 
far north the species extends. Mabille gives St. Petersburg as its northern 
limit, but I can find no corroboration of this, though, in view of the scarcity 
of Russian records, one cannot place too much weight on this absence of 
evidence. Still, one would have more confidence in the St. Petersburg record 
if it had not been immediately followed by the obvious misstatement that 
the species was apparently absent from Greece and Italy. 
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European localities : — 

Austria. — T;m)l (Reverdin). 

Belgium. — Virton (Reverdin). 

Bu^aria. — Bulgaria (British Museum coll.). 

France.— Ste. Baume (Tring Museum ooU.); Brian^on; St. Martin V^subie; Balma de 
Frema (British Museum ooll.) ; Abridsj Lautaret; Col de Breta^e ; GMre (Reverdki) ; 
Vernet-les-Bains (Gibbs); Gavarnie; Digne (Warren); Balsi^ge (Wheeler); S^n- 
tainebleau (Chapman) ; Samoussy ; Mende ; Florae ; Cauterete ; Angoul^me ; Vichy ; 
Paris ; Mont Dore ; le Lioran ; Garrabit (Oberthur). 

Germany. — Stettin; Frankfort; St. Goar (British Museum coll.); Schwajbeich, Taunus 
Mts. (Reverdin); Cassel (Oberthur). 

Greece. — Greece (British Museum coll.). 

Hungary, — Hungary (Tring Museum coll.); Budapest (Chapman coll., Sheldon). 

Italy. — Oulx; Val(fiere; Eggental (British Museum coll.); Sibillini Mts.; Calabrian Coast 
Range; Pizzo Tre Vesoovi (Querci); Assisi; Villalago; Roccaraso; Samthal; Ober- 
bozen (Wheeler) ; Aosta; Cour may eur (Chapman) ; A^ (Reverdin). 

Jugoslavia. — Bosnia: Trebvie (Reverdin); Croatia: Zengg (Tring (Museum coll.). 
Rumania. — Flamanda (Tring Museum coll.). 

Russia. — Sarepta (Sheldon, Chapman coll.); Bagovitza (Podolia) (Chapman coll.). 

Spain. — Albarraein (Sheldon) ; Sierra de Alfacar ; Sila Mts. (Tring Museum coll.) ; Canales, 
Pr. Logrono; Tragacete (Chapman); Sierra Nevada (Oberthur); Tagamanent; S. 
Pere de Vilamajor; Guardiola-Bagd (Sagarra). 

Switzerland. — Stalden; Chandolin (Reverdin); Zermatt (Reverdin, Chapman); Vissoye; 
Vald’H6rens; Glion (Chapman); Sierre (Sheldon, Chapman) ; Branson; Follaterre; 
Martigny; Vernayaz; Simplon Pass to B^risal (Wheeler, Warren, Sheldon); Lo^he 
(Sheldon, Warren); Fiesch; Binnental (Warren). 


Subgenus HEMITELEOMORPHA, Warren. 

Structural Characteristics. — Tenth abdominal segment in male greatly 
modified sternally, but still a complete circle, the sternite bearing lateral 
apophyses which are united ventrally. 

The species included in this subgenus are very specialised, and differ further 
from all other Hesperias by the absence of the subharpal plate. 

Characteristic Facies. — ^We give the characteristic facies for the species 
of this subgenus as a whole, for they constitute one group, and not several, as 
in the two other subgenera, where we give the superficial characteristics for 
each group separately. 

Upperside fore-wing discal spot distinct, broad, sometimes almost as 
broad as the discoidal lunule, sharply outlined if narrow ; central spot of median 
band underside hind- wing with irregular inner edge, projecting slightly and 
sharply towards the base of the wing. Basal spots (especially the 3rd) of 
considerably less magnitude than spots of median band. 


Hesperia malvae, Linnaeus. (PI. XXIV, figs. 1, and 3-11.) 

Identification. — Genitalia. (PI. XXV, fig. 1.) In malvae the clasp has a 
much greater breadth than in the other species of the subgenus. The cuiller tapers 
from its base until it terminates in a sharp dorsal point ; the style, which is very 
broad and short, also terminates in a sharp point, directed downwards, forming 
with the cuiller a remarkable likeness to the beak of a parrot. The dorsal edge of the 
style carries a row of sharp teeth over its entire length (considerably more marked 
thanin the photograph) ; subharpal plate wanting ; ventral plate very broad, almost 
half the width of the clasp. The lateral apophyses are broad, curving processes, 
in form not unlike a pair of ram's horns, united ventrally by a narrow, featureless, 
chitinous band, passing from the base of one apophysis to that of the other. The 
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unotu 10 bifid, conBisting of two pieces wbkb seem to be movably articulated to tbe 
itgmM, This characteristic of the unous is unique, though rarely in nudvoides, 
and pontica we find a somewhat similar development. The great develop- 
ment of the ventral plate is remarkable, and obviously the result of the amalgama- 
tion of tlmt process with the subharpal plate, which is wanting. No trace of the 
unicm is visible, but the nature of the dorsal element, when compared with the ventral, 
does not leave much room for doubt. 

General features. — Size 24-30 mm. Upperside : — ^Fore-wings : discoidal series 
incomplete, 3rd spot wanting; median row complete, composed of small, very 
sharply de^ed spots ; outer row faintly visible, more or less complete (very variable) ; 
discu spot distinct; subcostal spots present, situated above the discoidal lunule 
and discal spot. Hind- wings : basal spots wanting ; median band incomplete, 
central and costal spots present ; marginal row complete. U nderside : — Fore-wings : 
discoidal series absent except for the discoidal lunule ; median row clear ; outer row 
present, but more or less indistinct. Hind- wings : basal spots present, small ; 
median band incomplete, central spot with uneven inner edge, projecting slightly 
but sharply towards the base of the wing; marginal row fragmentary (variable). 
Ground-colour, various shades of yellowish and reddish-brown. Nervures outlined 
in paler shades. 

Comparison with the other Species of the Subgenus. — There will 
never be any question of confusing malme with melotis, the peculiar appearance 
of the underside of the hind-wings of the latter rendering any mistake impossible. 
With malvoides, however, it is very different. There are undoubtedly certain 
points by which given specimens of the two species can be identified, and that 
these characters are more prevalent in one species than the other is also true ; 
but unfortunately the individual variation of both is so great, that with any 
number of specimens one can only hazard a guess as to the identity of any 
particular specimen. The characters referred to are four in number, and may 
be tabulated as follows : — 

H. malme. 

I. Outer row of spots fore-wing upperside normally visible and fairly 
distinct, though not very sharply outlined. 

II. Palpi darkish-grey when seen from below. 

III. Club of antennae almost black when seen from in front. 

rV. Ground-colour of underside hind-wings yellowish -brown, varying to 
reddish. 

H. malvoides. 

I. Outer row of spots upperside fore-wings wanting. 

II. Palpi whitish-grey when seen from below. 

III. Club of antennae golden brown when seen from in front. 

IV. Ground-colour of underside hind-wings reddish-brown, varying to 
yellowish. 

These points enable the specimens showing them to be identified, and some- 
times a series of one species or the other will exhibit them in a very marked 
maimer; but it is no uncommon thing to find specimens in which they are 
exactly reversed. This being the case, it is much wiser to depend on the data 
derived from the date of capture and locality for identification, if some alter- 
native means to the difference in structure is required. It does not take very 
long to familiarise oneself with the distribution of both species in Europe, and 
once that is done, no further trouble in identification can arise, excepting in 
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regard to specimens taken near the northern boundary line of mah>oides. In 
eastern regions our knowledge is insufficient to depend on locality alone, as the 
distribution of pontica is practically an unknown quantity. 

Comparison with other Approximating Species op the Genus.— 
Outside the subgenus there are no species which at all closely resemble maivde. 
Its small size and the fine, sharply defined white markings of the upperside 
give it a very distinct appearance. Apart from this, the basal spots on the 
underside are very characteristic of the species, and a glance at these will 
prevent malvae (or any species of the subgenus) from being taken for any species 
of either of the other subgenera. The basal spots in malvae are small, and the 
3rd especially so, usually the smallest of the three, never the largest. In 
practically all other species the 3rd basal spot is the largest. Further, the 
basal spots in malvae usually stand in the same class as the spots composing the 
marginal row, when compared, as regards magnitude, with the spots forming 
the median band ; while in all other species the basal spots are in the same class 
as those of the median band, and, as such, equally superior to the spots of the 
marginal row. When looking at the magnified photographs on Plate XXIV, 
this is not so apparent, but if figs. 1 and 2 are compared with other magnified 
figures, it will become so. It is, however, quite plainly to be seen in the natural- 
sized figs. 5 and 6. It is a difference which is more conspicuous to the eye than 
the description would lead one to suppose. 

Sexual Dimorphism. — The cJ with, the $ without a costal fold. The upper- 
side of the cJ usually a little lighter than the ground-colour of the $, also 
moderately thickly scaled with pale grey ; the white markings on the upperside 
of the $ appear to be more sharply defined than in the (J, owing to the absence 
of the grey scaling, and there is also often a faint purplish tinge in the ground- 
colour of the $. 

Variation. — The species is very variable, so far as minor varieties are 
concerned, but nowhere do we find any local race of subspecific standing. 
Many so-called races were named by Tutt, but they are not subspecies and they 
refer to malvoides. Tutt's account of the variation of malvae, in his British 
Lepidoptera, is confused and based on misconceptions, for which, for the most 
part, Tutt himself was not responsible. To start with, the fact that malvoides 
was a true species was unrecognised when Tutt was writing, and further, 
he was unacquainted with melotis, which, owing to a mistake, he believed to be a 
Swiss insect. Considering these points, one can of course not be surprised at 
the resulting confusion ; unfortunately he made matters worse by describing 
as so-called ‘‘ varieties ” {i.e. subspecies) aberrational forms from various 
localities. His descriptions do not, and of course could not, give one any 
characters by which one could separate the forms he was naming from specimens 
taken anywhere else, for comparison of specimens from the localities he men- 
tions shows that no differences exist. In this category come his vars. 
alpina, andalusica, pyrenaica, melotis, and australis \ all of which, as it happens, 
are referable to malvoides. They will be further mentioned in connection with 
that species. 

The principal lines of variation in malvae are : size ; a tendency for the 
white markings on the upperside of the fore-wings to unite ; the extent to which 
the outer row of spots on the upperside is visible ; the coloration of the under- 
side of the hind-wings ; and the number and size of the white markings of the 
same. In all these particulars malvae varies endlessly, but absolutely independ- 
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ently of locality. To some of the most marked aberrations names have been 
given ; before considering these we will take the one real racial form which is 
known. 

race ( ? subspecies) graeca, Obth. 

This race was described as a “ variety,” which leaves it an open question 
whether the describer considered it a subspecies or not ; in all probability he did, 
but for want of any exact data, and in view of our knowledge of the species 
throughout the rest of Europe and the fact that typical malvae does occur in 
Greece and Asia Minor, it seems most probable that this is not a true sub- 
species, but only a race, so we maintain it as such until further information is 
available. It is a striking race, very much larger than the type, with the 
ground-colour of the underside of the hind-wings olive-green, and the white 
markings much reduced. In the figures Oberthiir gives of it, the $ is almost 
the size of type alvetts, the slightly smaller, and the colour of the underside 
is very remarkable. Habitat, Greece. 

ab. taras, Bergstr. (PI. XXIV, figs. 9 and 10.) 

This is probably the best known aberration of malvae, and requires no 
description beyond the figures we give of it. The great increase of white on the 
fore-wings is accompanied by a reduction of white on both sides of the hind- 
wings. Principally a (J aberration; fully developed specimens of the 9 
extremely rare. 

ab. Intermedia, Schilde. 

An aberration in which the hind-wings have reduced white markings as in 
taraSy but the fore-wings are typical. 

ab. pseudotaras, Lacr. 

Also forming a transition to ab, faras, but only on the underside, the upper- 
side being typical. The amount of variation on the underside may be greater 
or less, but the specimen figured by Lacreuze [Bull. Soc. Lep. Gen., II, PI. Ill, 
fig. 5) might have been taken from an ordinary specimen of taros. Such 
extreme development on the underside only, with a normal upperside, is rather 
rare. Less pronouncedly marked specimens are of frequent occurrence. 

ab. scabellata. Rev. 

An aberration transitional to ab. bilineala; with spot 1 of the discoidal 
series united with spot 1 of the median row, on the upperside, thus forming a 
single white bar, which is often united at its two ends to the second spot of each 
series. Usually a fairly common aberration. 

ab. bilineata, Rev. (PI. XXIV, fig. 8.) 

A rare aberration in which spots 1 and 2 of the discoidal series are united 
with spots 1 and 2 of the median row on the upperside, so as to form two 
parallel, but quite separate lines. Specimens in which these spots have formed 
a single white bar, usually united to spot 3 of the median row as well, are 
much commoner. 

ab. marginoelongata, Rev. 

In this fine aberration the outer row of spots of the fore-wings and the 
marginal row of the hind-wings, on the upperside, are developed into a complete 
series of sharply outlined, elongated spots, which quite fill the space between the 
median row and the margin of the wings, without being united to either. On the 
hind-wings the 2nd spot between nervures 4 and 6 alone retains the normal 
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shape, although somewhat elongated. All the other marking are normal. 
This aberration is somewhat similar to ab. mgrabiensis, but the spots of the 
marginal series though greatly enlarged are not united, and the fringes of the 
wings remain as in the type. The only specimens known are in the Eeverdin 
collection, a cj and $, both from the Altai Moimtains. 

ab. fasciata, Tutt. 

The hind-wings upperside with the white spots united to form a complete 
central band; the fore-wings typical. Not a very common form. 

ab. restricts, Tutt. 

Described as having both fore and hind- wings with distinctly reduced white 
spots, some being quite obsolete. 

ab. albina, Tutt. 

An aberration in which the ground-colour of both upper and undersides 
has become greyish-white, in place of the black . Named from a specimen in 
the Oberthiir collection. 

ab. zagrablensis, Grund. 

This is one of the most remarkable known aberrations of the species, 
described as being similar to the t3rpe in size and coloration, but with the spots 
of the outer row forming a complete, united white band, and the white marlangs 
on the upperside of the hind- wings obsolete, except for two narrow spots of the 
median band. The fringes of the fore-wings white, not chequered, with only 
one small streak of dark colour ; those of the hind-wings with three streaks, 
which do not reach the outer edge, leaving the external half of the fringes 
quite white. On the underside of the fore-wings the outer row of spots is 
developed into a complete band as above, and the spots of the underside of the 
hind- wings are reduced in number, but larger than in the type. 

ab. reducta, Warr. 

The form in which the central spot of the median band on the underside has 
a straight inner edge. 

This is a very common aberration, the projection from the central spot is 
always slight and a very little reduction makes it quite straight. 

Date of Emergence and Duration of Flight Period. — Since the 
recognition of malvoides, the date of the flight period of malvae has become a 
question of great interest ; especially as it serves as a help in the identification 
of the two species. Malvae is habitually regarded as single-brooded, and 
malvoides as double-brooded ; but, in the light of recent discoveries, this view 
requires some qualification. Throughout the north-western zone of its distribu- 
tion malvae is undoubtedly single-brooded ; but in the eastern and southern 
regions it is certainly double-brooded, on occasions. In the British Isles, 
France, Switzerland and Northern Europe generally, malvae emerges in lowland 
localities in late April or early May, according to the season ; and may be found 
on the wing imtil late June. In alpine regions up to 6000 ft. it appears about 
the end of May or early June, and can still be taken in July, Such are the normal 
times at which one may expect to find the species ; but other records exist, 
which, if correct (and, in view of our knowledge of the distribution of malvas, 
there is no reason to suppose they are not correct), show that a second brood 
does occur; further, in the eastern region Graves has found that malvae is 
regularly double-brooded, occurring in the Constantinople district and in Asia 
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Minor in April and May, and in August. Specimens of both these broods have 
been dissected by Reverdin, so that there can be no doubt as to the fact. With 
this assurance of the possibility of malvae being double-brooded, and the know- 
ledge we possess of the distribution of both malvae and malvoides, I can see no 
reason to doubt that in many parts of Eastern and Central Europe malvae is 
double-brooded, as the following records suggest, although specimens of the 
second brood have not been available for dissection. In several instances 
first-brood specimens from the localities mentioned have been dissected, and 
all proved to be malvae. It remains of course a very curious fact, and one for 
which no explanation seems available, that malvae should be single-brooded in 
localities like Norway, England and hot districts like the Rhone Valley in 
Switzerland and the neighbouring parts of France, while it is double-brooded, 
in between as it were, in Germany and Austria, and again in Asia Minor. Still, 
I see no reason to doubt the accuracy of the following records, so far as the actual 
occurrence of the specimens of the second brood is concerned. The following 
are selected from Tutt’s British Lepidoptera. May, and again in J uly and August, 
Prussia (Schmidt) ; May and June, and August, commonly, Pomerania (Plotz) ; 
May and June, and September, Hamburg (Tessien) ; May and July, Gottingen 
(Jordan) ; April and May, and July and August, Crefeld (Rothke) ; May and 
August, Hesse-Nassau (Schenck) ; May and July, Frankfort a/M (Koch) ; 
May and June, and July and August, Berlin (Bartel) ; April to June, and August, 
Upper Lusatia (Mdschler) ; May and August in the lowlands of Silesia, in the 
mountains only, June (Wocke) ; May and J une and August, Bavaria (Hoffmann) ; 
May and June, and August, Wiirttemberg (Keller and Hoffmann) ; to these can 
be added : August, one specimen only, Rennes (Oberthiir) ; August, Vienna 
(Cooke); and doubtless many more similar records could be collected from 
German periodicals. In spite of these, it remains a fact, that in England, 
France and Switzerland, as well as the extreme north of Europe, malvae is 
absolutely single-brooded. 

Distribution. — This is the most interesting subject connected with 'malvae. 
A species of great range, extending from Ireland to Eastern Siberia, from 
Scandinavia (62 N. Lat., Aurivillius) to Asia Minor, and yet wholly wanting 
in South-western Europe. In Western Europe malvae seems to occur every- 
where as far south as the Alps, w^hich apparently have checked its further 
spread ; for it may be said to encircle the chain of the Alps on the north, east 
and west. In Western France, the southern limits of malvae are uncertain, but 
we have only one authentic record of it south of the 45th parallel; i.e. at 
Bordeaux. As one goes east, it recedes slightly northwards, occurring near 
Geneva ; and then, crossing Switzerland on the north side of the main chain of 
the Alps, it passes round on the north side of the Eastern Alps, and extends 
far south down the Balkan Peninsula, to Greece and Asia Minor. Anywhere 
to the north of the Alps, nothing but malvae has so far been found ; it would 
therefore be fairly safe to accept any records from northern localities without 
further confirmation. I have, however, in the following list of localities, still 
limited myself to those records proved correct, preferring to leave it to the 
future to complete the many gaps in the list, rather than to include any which 
might be misleading. Concerning the actual approach of malvae to the area 
inhabited by malvoides, no locality is yet known where the two coexist ; but it 
remains quite possible that somewhere they do; the Tyrol or South-western 
France especially being districts where one might quite likely find a locality 
where the two species mingle. Up to the present, the closest proximity they are 
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known to attain is in the Rhone Vall^ in Switzerland, where between the hill- 
side at Lavey-les-Bains where maivae mes, and Vemayaz the home of malvoides, 
a stretch of only five and a half miles separates the two species. It may be 
perhaps added that, on the road between Aigle and Sepey, a specimen of 
nudwndes (proved by dissection) was taken by Sheldon. On this road nuxlvcte 
is common, as it is all round that neighbourhood. Sheldon’s specimen was a 
solitary one, and in many years collecting all over that part of the valley I 
have never seen a specimen of malvoides, and this experience has been corrobor- 
ated by the captures of every other collector I have met in the district. I think 
that one must conclude that Sheldon’s specimen was accidentally imported, 
either as an egg or in the larval stage, from the neighbourhood of Martigny ; 
no very difficult matter. 

European localities : — 

Austria. — Modling; Wolfsberg; Koralp (Reverdin). 

Denmark. — Common throughout (£ang-Haas). 

France. — La Pape; Angouleme; Angers; Bordeaux; Rennes; Corbeil; For4t de Car- 
nelles; Mt. Revard; Marly; Monnetier; Mornex; Grand Sal^ve; Tougues; Fonque- 
villers (Reverdin). 

Germany. — Widely distributed and abundant (German authorities); Adlershof; Finken- 
krug; Hamburg; Saxony; Waschau (Reverdin); Freiburg i/B (Warren). 

Gt. Britain. — ^Throughout England and Wales, but exceedingly rare in Ireland and Scotland 
(Tutt). 

Greece. — Greece (Reverdin, and Oberthiir). 

Hungary. — Czolusk (Reverdin) ; Peczel, Budapest (Chapman coll., Sheldon). 

Jugoslavia. — Camiola : Laibaeh; St. Catharina (Reverdin). Croatia: Zengg (Tring 
Museum coll.). Montenegro : Cetinje (Gibbs). 

Norway. — Saeterstoen (Chapman, Sheldon). The following given by Tutt in his British 
Lepidoptera : Naes Vaerk; Christiania; Odalen; Drammen; Fagernaes-im-Amdal ; 
Valders (Siebke) ; Disenaen (Standen) ; Fredrikstad; Hvaloeme; Sireosen; Siredal; 
Ose ; Valle ; Larkollen ; Roikenoiken (Strand) ; Hunneberg (Lampa). 

Rumania, — Herkulesfurdb (Chapman coll.). 

Russia. — Odessa; Orenbourg; Uralsk (Reverdin); Sarepta; Novorossisk (Sheldon). 
Sweden. — Scania; Helsingland (Lampa); Lapland; Gottland; Ostrogothland (Zetter- 
stedt). (From Tutt’s Briltsh Lepid^era.) 

Switzerland. — Sonzier; Caux; Tinidre Valley (Wheeler); Aigle (Sheldon); St. Blaise; 
Gadmen; Gryon; Versoix; Hermance; Grono; BoisTaille; Bois des Freres (Geneva) 
(Reverdin); Baden (Aargau) ; Kandersteg; Ecl^pens; St. Triphon; Glion; Rochers 
de Naye; Bex (north bank of Rhone); Lavey-les-Bains (Warren). 

In this list the Scandinavian records from Tutt’s British Lepidoptera were 
included, on the certainty that malvoides does not occur in Northern Europe. 
It will also be noted that no Italian records exist. In Reverdin’s account of 
maivae and malvoides (Bui. Soc. Lipidop. de Geneve, vol. ii, fas. 2), on the map he 
gives illustrating the distribution of the two species, one Italian locality for 
malme is shown. This was an error, for Reverdin has never seen an Italian 
specimen, and no authentic Italian specimen is yet known, in spite of the many 
records of the capture of alleged maivae in Northern Italy. Even that most 
energetic collector and student of Italian Lepidoptera, 0. Querci, has failed to 
discover an Italian locality for the species. 


Hesperia malvoides, Elwes and Edwards. (PI. XXIV, figs. 2 and 12-17.) 

Identification. — Genitalia. (PI. XXV, fig. 2.) In malvoides, the clasp is 
comparatively narrow, and there is no great central expansion as in maivae. The 
cuiller is irregular in outline, expanding slightly after it passes the harpe, and then 
tapering to a blunt terminal point. The style, broad and very short, curves gently 
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over the apex of the cuiller. The antistyle is very short, and considerably narrower 
than the style, armed with a terminal series of teeth ; the ventral plate, very broad 
at its proximal end, tapers as it nears the cuiller, and ^ally passes into that s^cture 
without any visible break or alteration. Subharpal plate wanting. The uncus is 
short and stout ; the lateral apophyses of the 10th segment develop a slight rounded 
swelling, from which extends a straight spine of moderate length. From the ventral 
aspect of the apophyses extends a narrow chitinous band, which links the two 
apophyses together. 

The formation of the uncus, lateral apophyses and clasp, is so very different from 
the formation of those structures in inatvae, that with a well-mounted specimen one 
can practically recognise which species it is, with the naked eye. A moment or 
two’s comparison of the photographs on Plate XXV, should enable anyone to 
recognise tne difference between the armatures of malvoides and malvae. 

ChMman noted that he had seen some examples of malvoides in which the uncus 
was biM at the extreme tip, and we have already mentioned that this also happens 
occasionally in melolis (see fig. 6, PI. XXV); such an extreme form as fig. 6 is, 
however, very rare, and the two sides of the uncus in both malvoides and melotis, 
though strongly suggesting that that process is formed of two pieces united, rather 
than one solid piece, are normally quite united to their termination. 

The absence of the subharpal plate, as in the other species of the subgenus, is 
the result of its union with the ventral plate, and a faint line can be seen at what 
one would imagine to be the point of junction ; nevertheless, the amalgamation is 
perfect, and the ventral plate is one solid piece. 

Oeneral features. — Size 24-30 mm. Upper side : — Fore-wings : discoidal series 
incomplete, 3rd spot wanting, 1st and 2nd frequently united ; median row complete ; 
outer row wanting ; discal spot distinct and sharply outlined ; subcostal spots pres- 
ent, situated above the discoidal lunule and discal spot. Hind-wings : basal spots 
wanting; median band present (variable); marginal row present. Underside: — 
Fore-wmgs: discoidal series represented by the discoidal lunule ; median row clear ; 
outer row partially present ; discal spot distinct. Hind- wings : basal spots present, 
small; median band incomplete, central spot with uneven inner edge, projecting 
slightly but sharply towards the base of the wing; marginal row fragmentary 
(variable). Ground-colour various shades of reddish-brown, varying to yellowish. 
Nervures outlined in a paler shade. 

Comparison with the other Species of the Subgenus. — On account of 
the superficial resemblance of this species to malvae, it is unnecessary to do 
otherwise than refer the reader to our comparison of malvae with the other 
species. All the remarks made concerning 'tnalvae are equally applicable to 
malvoides. 

Sexual Dimorphism. — The c? with, the ? without a costal fold on the fore- 
wings. The cJ usually strongly scaled with light grey on the upperside, the $ 
with yellowish-green, though more often with scarcely any superscaling at all. 
As in malvae the $ sometimes takes a slight purplish tinge on the upperside, 
the white markings appearing to stand out more than in the The ground- 
colour of the underside of the hind-wings usually a little deeper in the $, but not 
at all invariably so. 

Variation. — The variation of the species is precisely similar to that of 
malvae, every aberration described of the latter (excepting abs. zagrabiensis and 
marginodongata) occurring in malvoides also.* In such cases it is simplest to 
retain all the aberrational names as applicable to both species. It will not be 
necessary to refer to these aberrations again here, but a few words must be said 
as to the so-called races which have been named. These have already been 

* See Note (1), p. 161. 
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mentioned in connection with mcUvae; they are, Tutt’s ‘‘ vars.” alpina, andalu- 
sioa^ pyrenaica, melotis and australis. The localities from which the specimens 
thus named came showed them to be malvoides. The “ var.” melotis was of 
course the result of an error, which will be explained in connection with that 
species. Between these “ vars.” there is no real difference, a slight difference 
in size being usually the only difference noticeable, which in this variable species 
counts for nothing, as the variation in size is considerable in every locality 
where the species occurs. I have compared specimens from all the localities 
mentioned, and it is perfectly safe to say that, were the data labels removed, it 
would be quite impossible to distinguish between them. It must of course, in 
fairness to Tutt, be remembered that he was comparing all these southern 
specimens (i.e. malvoides) with English and Scandinavian malvae, and therefore 
there was a certain amount of difference observable, but, as we know, not of a 
constant enough character to distinguish either individual specimens or the 
two species as a whole. 

In comparing Tutt’s descriptions and specimens from the localities he 
mentions, I was fortunate enough to possess, in many instances, the actual 
specimens he used. He describes the var. pyreuaica as follows : “ Vernet-les- 
Bains, July 26th-August 11th, 1906. Two eastern Pyrenean examples from 
Oberthiir, of good size, the c? slightly larger than the $, and powdered slightly 
with grey at base ; both specimens of dark ground-colour, white spotting clear ; 
both sexes with outer marginal row on fore-wings obsolete, on hind-wings also, 
in $ rather less than in ; in both sexes only the white discoidal spot of the 
hind-wings conspicuously marked. The underside of the hind-wings of the cJ 
brown, of $ deep brown (inclining to chocolate) ; white spots not particularly 
clear in tint.” The only points in this description which one can take hold of 
are the size, colour of underside, and absence of the marginal series of spots 
on the upperside, all of which can be found in malvoides from anywhere else, 
and of course are not constant features of the species at Vernet-les-Bains, or 
in that neighbourhood. I possess Tutt’s type of the $, which is exactly the 
same size as the $ figured on Plate XXIV, fig. 16, from which it could not be 
distinguished on the upperside, except that the marginal row on the hind-wings 
is fainter. Underneath, it is curiously brown, especially the fore-wings, which 
Tutt does not mention. This latter feature shows the specimen to be an 
aberration, for I have a fine series of malvoides from Vernet taken by Gibbs, and 
some taken by Chapman, which are all absolutely typical in every respect, not 
a single one showing a tendency to become browner underneath. As to size, 
they are as variable as usual, and some are smaller than any on our plate. 
Further, I have a ? from the Rhone Valley which is the same brown colour 
underneath as Tutt’s $, and somewhat larger. The fine c? shown, fig. 12, PI. 
XXIV, is also from Vernet; it is the largest specimen of Gibbs’ series, and has 
the marginal row of spots on the hind-wings quite distinct, as well as a fine 
red tone of ground-colour on the underside of the hind-wings. 

The Locarno specimens described as melotis are noted as : “ Locarno, April 
1899 and 1903, and May 1902, both sexes especially black; the white markings 
of the fore-wings, particularly contrasting and reminding one somewhat of those 
of carihami\ the hind-wings dark with very white spots, in some only a few 
spots, in others a well-developed transverse band; the underside olivaceous- 
brown, in some quite brown, well marked with white.” Here the colour under- 
neath and the. reference to carthami are the only characters one can take as 
differing from any ordinary specimen. I have seven specimens from Locarno 
taken in May 1902, which if not the actual ones Tutt described (though I have 
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reason to believe they are) were at any rate taken in the same locality and at the 
same date. Of these seven, two have all the spots on the upperside of the fore- 
wings unusually large, which I take to be what Tutt was referring to, as remind- 
ing one of carthami \ four are absolutely normal in this respect, and one has 
much finer and smaller spotting than is usual. On the underside the coloration 
is variable as usual. The two specimens with the large white spots on the fore- 
wings, and one normal one, have the underside of the hind-wings a reddish- 
brown, the others (all a little worn) show a yellowish shade ; colours I could match 
perfectly in specimens from many localities. That the yellowish colour is 
not constant at Locarno is shown by three out of even so small a number of 
specimens as seven. The specimens with the heavy white on the fore-wings 
seem to be an aberration, there can be no question of their being a subspecies, 
yet Verity renames this form in the Entomologist's Record for 1919, and notes : 
“ race Ttdti, mihi. I propose this name for the very distinct race from Locarno, 
which Tutt described, but wrongly referred to melotis, a distinct oriental 
species.” This name, of course, can only be accepted as an aberrational 
one. No such thing as a constant local race of malvae or malvoides (with the 
exception of race graeca of the former) has as yet been discovered ; and this is 
not surprising or other than one would expect, when we remember that we 
cannot distinguish the two species themselves, superficially, with any certainty. 
I have dealt in detail with these two forms, as they can be retained as aberra- 
tions ; Tutt’s other ‘‘ vars.” cannot even be retained as such, representing merely 
specimens of variable size and with variable quantities of grey scaling and white 
markings on the upperside such as can be found wherever malvoid^ flies, and 
cannot be said to differ from the type as the characters themselves are 
indefinable. 

It must not be thought from this criticism that I do not appreciate the 
value of Tutt’s great work ; quite the contrary ; and, as I pointed out, slight 
differences were observable between these forms of malvoides and malvae, which 
naturally do not exist within the limits of malvoides itself ; it was, however, 
impossible to deal with the variation of malvae and malvoides without referring 
to Tutt’s work. 

Of the named aberrational forms of malvoides, we have then, in addition to 
those already given for malvae : 

ab. pyrenaica, Tutt. 

This aberration may be described as having the underside of all the wings 
a rich brownish colour, approaching chocolate. Occurs at Vernet-les-Bains, 
but not confined to the Pyrenees. 

ab. tutti, Vty. 

An aberration occurring at Locarno (and elsewhere) with the white spots 
on the upperside of the fore-wings unusually large, but not uniting as in ab. 
taros. 

ab. semiconfluens, Rev. 

This aberration is described as having all the white spots on the upperside 
of the fore-wings considerably elongated, enlarged, and tending to unite ; on 
the upperside of the hind-wings the white is reduced, only the marginal row 
(which is distinct) and the centre spot of the median band remaining; the 
latter is also reduced in size and is a mere line. The spots on the underside 
of the hind-wings are also reduced, and of unusual formation. The type speci- 
men came from Praz de Fort, Valais. 
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No other variation of any importance occurs. Verity has given a separate 
name to the first-brood specimens in Italy. I have specimens of both broods 
from many Italian localities including Florence, and have examined them 
carefully, and compared them with first-brood examples from France, Spain 
and Switzerland, without being able to note any difference between them. All 
show the same range of variation, in a greater or less extent of grey super- 
scaling on the upperside, and in regard to size. Were the Italian examples 
mixed with those of other countries it would be impossible to pick them out 
again. The naming of these first-brood examples seems entirely superfluous, 
unless we accept it as necessary to retain a separate name for each brood of 
every species, whether the broods are distinguishably different or not. 

Date of Emergence and Duration of Flight Period. — Malvoides is 
double-brooded, the date of emergence varying a good deal in different localities. 
It may be said that from early March to early June covers the period of the first 
brood, and from mid- July to mid- October the second. In the mountains it is 
single-brooded as a rule, appearing in June, July and August ; but the occurrence 
of specimens in the Aurunci Mountains in different years in October (Mt. 
Aurunci October 6th, 1889, October 6th, 1909, Keverdin) seems to show that 
it can be double-brooded even at high altitudes, under suitable conditions; 
especially as I have specimens taken by P. Barraud in the Aurunci Mountains 
on June 23rd, 1910, at 5000 ft., so that the late occurrence the previous year did 
not prevent it from emerging at what must be considered (in view of the 
altitude) an early date the next. It is very difficult to estimate the actual 
length of the flight period, most of the dates collected referring to different 
years, none covering any length of time in a consecutive manner. The species 
emerges much earlier in some of the more southerly localities, as for instance 
Hyeres March 1st, Pardignon March, Borme April 4th (Reverdin), as compared 
with Branson (Valais) May 8th, the earliest of many records I have from that 
locality. In these early localities the first brood is presumably over by May, 
the 2nd beginning in mid- July and lasting to September. Bor6on October 17th 
(Reverdin) is a remarkable date, and might point to a partial third brood in a 
very early season, but considering the extended nature of the second broods of 
other species, and of the single brood of carthami, it seems most probable that it 
stands for an exceptionally late specimen, or specimens, of the second brood in 
a backward season. August is the most usual month for the appearance of 
the second brood, but there are many records of July too, i.e, Digne July 15th, 
Gu^thary July 4th (Warren) ; Alserio July 20th, Trenno July 7th (Reverdin), 
In the alpine regions records for June are not uncommon, even at quite high 
altitudes, i.e, Simplon Pass June 24th, Laquin Tal June 27th (Wheeler), which, 
when compared with Statzersee (St. Moritz) August 6th (Wheeler), and Simplon 
Pass August 5th (Reverdin), and Ofen Pass August 10th (Warren), shows that 
the species is probably on the wing for the best part of two months in those 
regions. 

Distribution. — The distribution of malvoides, like that of malvae, is most 
interesting. Our knowledge of it is, however, still far from satisfactory. It 
is confined to the south-western corner of Europe, west of the Adriatic Sea, 
south of the main chain of the Alps, not coming further north in France than 
46 N. Lat., and extending to the east of Portugal. Its north-east boundary 
is quite unknown ; we have one authentic record of its occurrence in Carinihia 
on the Grodner Joch (Reverdin), but nothing further, and maJme also is found 
in Carinthia. This, however, must be about the most easterly point the species 
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reaches, for from numerous localities a little further east we get malvae, and so 
far we have no record of malvoides on the eastern side of the Adriatic. Its 
southern boundary is also uncertain. There is one record from North Africa 
(Lamb^se, Oberthiir), and Tutt gives one from Corsica (Ajaccio). None from 
Sardinia. Neither of these records has been verified by dissection. Seeing, 
however, that malvoides is common in Sicily and all along the coast of the 
Riviera, it is probable that it does occur in Corsica ; but the Algerian record must 
remain doubtful, when we recall the distribution of malvae in Asia Minor and the 
eastern islands of the Mediterranean, and also that of pontica, Malvae occurs 
further south than Lambese in eastern regions, and might well have extended into 
North Africa from there ; so might pontica. One can equally suppose that 
malvoides, which occurs in the extreme south of Spain, might occur in Algeria ; 
also that both species might do so. The question must remain open until we 
get a selection of specimens from numerous localities in North Africa for 
dissection. Malvoides extends to considerable altitudes in the Alps, possibly 
a little higher than malvae does. The highest points 1 have been able to note 
are the Riffelalp above 7300 ft. (Reverdin), and two specimens in the Chapman 
collection from the Campolungo Pass taken by H. C. Lang, and labelled by him 
7500 ft. 

European localities : — 

Austria. — Carinthia : Grodner Joch (Reverdin). 

France. — Cauteret; Argenti^re; Borme; Hyeres; Pardignon; Antibes; Boreon; Cannes; 
Vence; Sarras; Folard; Morieres; Mt. Ventoux; l^utaret; Uriage; Brides (Rever- 
din); Gu^thary (Sheldon, Warren); Eaux Bonnes; Bigne (Reverdin, Warren); 
Vemet-les-Bains (Gibbs, Chapman); Alios (Rowland-Brown); Gavarnie (Warren, 
Chapman). 

Corsica: Ajaccio (Mann). (Not proved by dissection.) 

Italy. — Alserio ; Brunate ; Porlezza ; Rubiera ; Alp Veglia ; Casinalbo ; Etruscan Apen- 
nines; Capo bianco; Famesina; Fameto; Mte. Gibbio; Pratolato; Reggiolo; San 
Felice; San Clemente; Camaldoli; Rome; Subiaco (Reverdin); Siena (Wheeler); 
Aunmei Mts. (Barraud, Reverdin); Formia; Courmayeur (Chapman coll.); Florence; 
Mollarino Valley (Querci). 

Sicily : Sicily (Reverdin). 

Portugal. — Estrella (Reverdin). 

Spain. — Evidently widely distributed, though verified records are not numerous. Cuenca ; 
Canales (Logrono); Puerto de Pa j ares (Chapman) ; St. Lorenzo; La Granja; Sierra 
de Alfaoar (Reverdin); Albarracin (Sheldon); Tarrassa; Vallvidrera; St. Llorens 
del Munt; St. Perre de Vilamajor; Guardiola-Baga; Sta. Coloma de Gramanet 
(Sagarra). 

Switzerland. — B6risal; Simplon Pass; Gondo Gorge (Wheeler); Laquin Tal; Statzersee 
(Grisons) (Wheeler, Warren); St. Niklaus; Zinal; Pf>Ti Wald; Torrentalp; Praz 
de Fort; Rifielalp; Davos; Landquart (Reverdin); Fusio (Chapman, Reverdin); 
Martimy (Reverdin, Sheldon, etc.); Riffelberg (Sheldon); Locarno; Saas F^e; Hos- 
pentaT; Val d’H6rens (Chapman) ; Branson; Follaterre; Verna yaz; Salvan; Teiifels 
Tal; Preda; Lenzerheide; Roseg Tal; Ofen Pass; Binn (Warren). 


Hesperia melotis, Duponchel. (PI. XXVI.) 

Identification. — Genitalia. (PI. XXV, fig. 4 (typical) and fig. 5 (abnormal).) 
The uncus swells out suddenly from the point of union with the tegmen, and then 
tapers to its extremity. In fig. 5 it is bifid at its tip, but this is most exceptional ; 
normally it is united. Fig. 5 is a very remarkable example, and shows several other 
variations, too, in the form of the lateral apophyses, style, etc. The lateral apophyses 
are long and narrow hooked-shaped processes, somewhat as in malvae, but longer 
and much narrower and without teeth on their dorsal edge. Immediately below 
them, extending from •their base, is a chitinous band, which connects the two 
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apophyses ventrally ; the ventzal portion of this band being much broader tl«n the 
lateral parts which connect with the base of the hooks. JB^rom each endirf &e htqmd. 
ventral portion rises another pair of hook-shaped processes, directed upwa^ 
underneath the large hooks. The latter pair of hooks are wanting in the abnormal 
specimen shown in fig. 5. The cuiller has but little terminal development, bei^ 
almost the same width throughout and pr^ed tightly up against the harpe, while 
the latter rises considerably above the most elevated point of the fommr* The 
style, which is short and broad, curves out over the termmation of the cuSler, being 
usually somewhat more upright than in the specimens figured. Antistyle long and 
narrow, bearing a series of pronounced teeth. Subharpal plate wanting. -Ventral 
plate broad and tapering. 

As will be seen, there are points of resemblance in this species to both malvae 
and mahaideSy the lateral apoj^yses suggesting the former, and the clasp the latter. 
In spite of this, it is abundantly distinct from both. It is of course much nearer to 
the eastern species pontica, though the latter, superficially, is almost if not quite 
indistinguishable from the two former. Although outside the actual scope of this 
work, as pontica is not a European species, it may be interesting to note a few points 
of difference which distinguish melotis from the latter. In melotiSf the large dorsal 
hooks of the lateral apophyses are of moderately even width throughout, only 
tapering gradually to the extremities; in pontica (PL V, figs. 5 and 6) they get 
considerably broader on the curve, and taper more rapidly. The small ventral 
hooks of melotis are strongly curved and fairly broad, while in pontica these processes 
are not hook-like, but straight spines of much smaller dimensions. Further, the 
ternSnation of the cuiller keeps in contact with the harpe in melotis, and is set slightly 
back from it in pontica, and the style of the former usually rises from the dorso- 
distal angle of the harpe (sometimes even from the dorsal ridge), while in pontica it 
rises altogether from the distal aspect of the harpe. 

General features. — Size, ^ 28-32 mm. $ 32-36 mm. Upperside: — Fore-win^ : 
discoidal series incomplete, 3rd spot always, and 2nd frequently wanting ; median 
row complete, 5th spot nearer 6th than ith ; outer row wanting (first three spots rarely 
present) ; sulDcostal spots two in number, situated more or less over the discoidal 
lunule ; discal spot present, of variable character. Hind-winm : basal spots usually 
wanting, 2nd occasionally present ; median band complete, dearly defined, but the 
spots of variable sizes; marginal row complete, seldom verjr sharply outlined. 
Underside : — ^Fore- wings : discoidal series represented by discoidal lunule ; median 
row complete; discal spot distinct, narrow; no further clear markings. Hind- 

S s : basal spots present, 3rd visible ; median band complete, central spot projecting 
tly towards base of wing ; marginal row represented by four or five scattered 
spots ; ground-colour yellowish-ochre broadly suffused with white, which sometimes 
traverses the wing in long rays from base to margin, sometimes more or less veiling 
the whole surface, always obscuring the markings. The actual colour of the suffu- 
sion, though white, often seems to be creamish, or even buff, owing to the ground- 
colour showing through. 

Comparison with the other Species op the Subgenus. — ^Ajiy lengthy 
comparison of mdotis with the other species of the subgenus is quite unneces- 
sary, the very remarkable appearance of the underside of the hind-win^, 
which is very well shown on Plate XXVI, renders the species quite unmistakable. 

Comparison with Tuttja tessellum s.-sp. nomas . — ^Among the otiher 
species of the genus Hesperia there are none which are at aU similar to mdoUs 
qn the underside; but in the genus TvUia the nomas form of tessdhm has a 
similar type .of underside, and, as nomas occurs in many districts with 
it may be worth while to compare the two briefly. To begin withj mefeiis is a 
much smaller insect, and the ground-colour of tne upperside is a deep brown, 
never showing the least trace of the strong greenish tinge^hich is so oonspicuous 
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in nomas. Further, in mdotis the outer row of spots on the upperside is never 
fully present, it is most usually quite absent, and if one or two spots are present 
they are faint and never clearly marked; and, finally, the ochreous ground- 
colour of the underside of the hind-wings is always visible through the white 
suffusion in melotis, whereas no coloration penetrates the white, which is of 
equal density all over the wings, in nomas. The underside of the fore-wings, 
too, is also considerably suffused with white in the latter, which is not the case 
in melotis. 

Sexual Dimorphism. — The is on the average slightly smaller than the ?, 
though very large specimens of the former are equal in size to the latter. The 
cJ usually has a considerable quantity of light grey scaling all over the upperside 
of the wings, which is almost always wanting in the $ (it can also be quite 
absent in the (J on occasions), in which also the white spots of the fore-wings 
are very frequently larger than those of the c? ; although the outer row is never 
present in the $, occasionally it is partially represented in the (J. Both sexes 
are very variable, and it is doubtful if any of these characters will enable one to 
pronounce on the sex of certain specimens. The cJ has a costal fold on the fore- 
wings, which of course the $ has not. 

Variation. — The variation of this species seems to be entirely of a minor 
character ; no marked local races have been described, in spite of its remarkable 
distribution, though we must remember that the distribution is more scattered 
than widely extended, which does not lead to the production of numerous 
forms. Lederer’s hypoleucos is indubitably indistinguishable from melotis, 
and there is nothing in the descriptions of the two forms which could be taken 
as a racial distinction. The variation in the coloration of both upper and 
undersides is considerable, many cjs being extensively scaled with light grey 
all over their uppersides as in our fig. 1, Plate XXVI. Against these, one finds 
specimens in which the ground-colour stands out clearly, almost entirely free 
of such scaling, as in fig. 6, the specimen having in consequence more the 
appearance of a $. On the underside, the extent to which the hind-wings are 
veiled varies in every possible degree ; figs. 2, 4 and 5 give some idea of this, 
but 4 is not quite the extreme form of reduction. The size of the spots on the 
upperside is also very variable, the heavier type of markings being more usual 
to the $, but as fig. 6 shows, it is by no means confined to that sex. There seems 
to be little tendency to loss of spotting on the upperside, the marginal row alone 
showing variation in this direction, and to a very slight extent at that, no 
specimen with the margins of the hind-wings entirely without markings having 
come to my notice. The markings on the underside of the hind- wings are 
apparently not so variable as is often the case, but it is difficult, sometimes 
impossible, to form an accurate opinion on this point, on account of the white 
suffusion. The central spot of the median band is, however, just as variable 
as that feature in malvae or malvoides. Most frequently it projects slightly 
towards the base of the wing, but we often find the form with, the straight inner 
edge, i.e. ab. reducta, Warr. 

The number of the basal spots is also variable ; the 3rd alone, normally, 
being visible, but the 2nd on occasions can also be fairly clear. It must be 
noted that the material at our disposal is very limited, and entirely composed 
of eastern specimens. It seems very possible that the Spanish form of the 
species would differ pronouncedly from these, but I have been unable to get 
any Spanish specimens, or to meet anyone who has ever seen a Spanish speci- 
men. When we recall that the few other species which have a similar 
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immediately over the disooidal lunule; rarely two, the aeoond immediately above 
the first. Hind- wings: basal spots wanti^ ; me^n band more or leas ooiwlete, 
heavily sufiused with darker scdes; marginal row oom^letei also heavily snffnsed. 
Underside : — Fore- wings : first three spots of disooidal senes wanting, disooidal lunule 
broad and distinct ; median row complete ; discal spot sharply defined ; ground- 
colour blackish, setting off the white markings very distmctly. Hind-wings ; 
basal spots all present; median band complete, central snot anYibshaped, pro- 
jecting strongly in a single very sharp point towards the osLse of the wing, and 
also as a double prong towards tne outer margin ; Ist spot, next to the inner margin 
of the wing, hollowed on its inner edge so as to assume a forked appearance, and 
projecting in a strongly pointed or rounded tooth from its outer edge towards 
the outer margin of the wing. This projection from the outer edge is not from 
the centre of the spot, but an extension of the outer half of the spot, along nervure 
16. Marginal row incomplete, usually represented by three V-shaped spots next the 
anal angle, and one square spot between nervures 4 and 6. Ground-colour mottled 
various shades of reddish-brown, often inclining to orange. First and central 
spots of median band usually finely outlined in black, basal spots more rarely 
so. Nervures outlined in a paler shade of the ground-colour, and not conspicuous. 
(Owing to the lighter shade on the nervures, they become unduly promment in 
the photographs, and strike the eye more than they do in reality.) 

Comparison with other Approximating Species of the Genus. — The 
identification of onopordi, when only considering the species of the subgenera 
Teleomorpha and Hemiteleomorpha, offers no difficulty; all the species of the 
former are not only much larger, but are also of totally different coloration 
on the underside. In the latter, we have malvae and malvoides, which are 
somewhat similar to onopordi in respect of the colour of the underside, and 
though onopordi is on the average a larger insect, some small are no larger 
than malvae. On the upperside of the hind-wings onopordi shows a different 
type of facies, such white markings as are visible being broad and of soft out- 
line, much suffused with darker scaling. This contrasts very markedly with 
the small, sharply defined and clear markings of the hind-wings in malvae 
and malvoidts. On the underside, too, many features of the hind-wings readily 
distinguish onopordi. The size of the 3rd basal spot, the continuous median 
band and the inconspicuous nervures, all contrast very distinctly with malvae 
and malvoides. 

On turning to the subgenus Ateleomorpha, the majority of species are 
quite distinct from onopordi, but three resemble it fairly closely in size and 
colour of the underside; they are armoricanus, carhnae and frUillum, and 
they will have to be considered in turn. 

Armoricanus is undoubtedly the species which is most likely to be mis- 
taken for onopordi, and vice versa ; for not only is it similar in size and colour, 
but it occurs at the same seasons of the year as onopordi, and frequently flies 
on the same ground. 

Onopordi is best distinguished from armoricanus by the following char- 
acters : — Upperside hind-wings : the spots of the marginal row are squarish 
and of a spreading nature, inclined to run into one another, never circular 
in form nor at all sharply outlined. Underside hind-wings : the formation of 
the 1st and central spots of the median band, as already described ; the united 
character of the spots composing the median band all more or less running 
into one another, the white often covering the nervures, always encroaching 
on them, making them scarcely visible where they cross the band. The spots 
between nervures 2 and 4 being almost always present and large enough to 
maintain the continuous appearance of the band, even if they are suffused 
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with darker scaling. In such cases, a close examination often shows the 
band to be continuous under the dark scaling, though this might not have 
appeared to be so at first. The dark outlining to the basal spots and median 
band, and more or less inconspicuous nervures, completes the list of reliable 
characters which will distinguish onopordL Specimens in which the central 
spot of the median band has a straight inner edge will of course be very similar 
to armoricanus (see fig. 5, PI. XXVII), but knowing that such specimens can 
occur, the outer edge of the central spot should always be carefully looked at, 
for it retains its characteristic features even though the inner edge is modified. 
The other characters mentioned also remain reliable; if fig. 5 is looked at 
carefully, it will be seen that the median band is continuous under the dark 
scaling, and that the apparent break is of a very different nature to the break 
which exists in armoricanus (compare figs. 2, 5 and 6, PI. XLVI). 

As regards carlinae and fritillum, onopordi does not, in any real sense, re- 
semble the former, though certain specimens of that species are often suggestive 
of onopordi. In this case, however, date and locality should be sufficient to 
prevent mistakes occurring. Onopordi is rare in alpine regioas, and as a 
rule does not reach the altitudes at which carlinae is found. In the event, 
however, of a collector finding both species on the same ground, the points 
just enumerated as distinguishing the species from armoricanus should serve 
equally reliably in the case of carlinae. It may also be noted that the ground- 
colour of the underside in onopordi is hardly ever so deep and rich a shade 
as that normally seen in carlinae. 

As to fritillum, the same distinctions apply, and, in addition, the much 
finer nature of the white markings on the upperside in onopordi may be noted 
as a characteristic never seen in fritillum. 

Sexual Dimorphism. — The cJ is slightly smaller than the $, with a black 
ground-colour on the upperside, strongly scaled with pale grey. The $ is 
much browner, with less scaling, what there is of it being of a yellowish-green 
colour. The ^ has a costal fold, the $ has not; the white markings on the 
underside of the hind-wings of the latter are often broader than those of the 

Variation. — The variation of onopordi is seldom of a striking nature, 
the species showing no real inclination to develop local races, specimens from 
the most widely separated localities such as the Atlas Mountains, Digne and 
the Rhone Valley in Switzerland being identical. 

race (and form) fulvotincta, Vty. 

This is a variety of the second brood, in which the ground-colour of the 
underside of the hind- wings is a deeper and redder tone; by no means the 
only form of the species found in the second brood in Europe, though it appears 
to be so in Africa. 

The name was given to the second-brood specimens from Central Italy. 
Verity’s description is, however, inadequate; it reads : “ H, onopordi second 
gen. fulvotincta, mihi. Similar to the corresponding summer form of the 
preceding species ” (armoricanus). His description of this form of armori- 
canus is, the great majority of individuals of the second brood differ from 
those of the first by having the whole of the vdngs tinged with yellow-fulvous, 
so that the dark pattern is brownish and the light spaces yellowish.” This 
leaves it an open question whether the yellow-fulvous tinge is on the upper 
or undersides of the wings, or on both. I have concluded, from the examina- 
tion of a series of specimens of both broods from Central Italy, that it refers 
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to the underside, and a remark (in litt.) by Querci, who has collected much 
of the material used by Verity, seems to settle the question. He writes, 
“ underside pattern of the second brood a little more fulvous than in the 
first brood.” This coloration of the underside is, however, by no means 
constant in the second brood in Europe ; but Powell notes that in N. Africa 
the summer brood has the underside of the hind-wings of a reddish-buff colour. 
This variety, in Europe, is therefore only a race in the strict sense of that 
term, and not a true seasonal form as in Africa. 

race quercli, Obth. 

This is a large race, occurring between 2000 and 3000 ft. in the Aurunci 
Mountains, the Lessini Mts. and in the Camerino Mts. In addition to its 
considerable size (32-34 mm.) the white markings of the hind- wings are as 
distinct as those of the fore-wings, and much more extended than in the type, 
on both upper and undersides. 

Among the minor variations, single specimens which make some approach 
to quercii are not very unusual. In such aberrations the median band on the 
upperside is fully developed, and more or less free of dark scaling. There is, 
however, no increase in size of the band, an^ the other markings remain normal. 

ab. albovelata, Vty. 

Another variation of the upperside, which is densely scaled with white. 

On the underside of the hind-wings the extent to which the spots between 
nervures 2 and 4 are suffused is a variable feature; they are often quite clear, 
often the apparent break is very pronounced, much more rarely there is a 
real break, the spots being divided by a ring of the ground-colour. Of further 
variation of the median band we have : 

ab. pallidissima, Vty. 

Unusually large specimens (34 mm. and over), with paler coloration of the 
underside. This aberration is not rare in Central Spain, being most frequent 
among the It occurs throughout Spain, and more rarely in France, too. 

ab. reducta, Warr. (PI. XXVIT, fig. 5.) 

Specimens with a straight inner edge to the central spot of the median 
band, underside. 

This aberration is of frequent occurrence and marked appearance. The 
likeness to armor icanus which extreme specimens present has already been 
mentioned. It is not restricted to either sex, but is perhaps of more frequent 
occurrence in the (^s. 

The basal spots are another feature of the underside which varies greatly; 
a glance at the six photographs of the underside on Plate XXVII will show the 
formation of these spots to be different in each one, especially spot 3, which 
is frequently of different shape on the two wings of one insect. 

ab. ( ? race) conyzae, Cuenee. 

This is an aberration in which the ground-colour of the underside of the 
hind-wings is of a greyish tone. It occurs not uncommonly everywhere that 
onopordi is found. There is a considerable variety in the shade of the under- 
side, and it seems very unnecessary to have named this aberration, as it is 
absolutely impossible to say which of the many shades of colour prevailing 
should be referred to it. Also the colour is altered by exposure to weather, 
and worn specimens are often very pale when compared with fresh ones. 
Verity accepts conyzae as an alpine race, on the strength of Oberthiir’s figure 
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of a specimen from Zermatt. This is an entirely mistaken view, for apart 
from the uncertainty which remains as to the Zermatt record, which will be 
referred to later, we find no sign whatever of any alteration of colour in the 
specimens from other high-level localities, and the locality from which the 
type specimens of conyzae came (not far from Geneva) was not an alpine one. 
Unfortunately, although repeatedly looked for, it has never been taken again 
in that particular locality; but our knowledge of the species does not lead 
one to expect that the pallid coloration would be anything but aberrational, 
even there. Whatever conyzae may prove to be in the future, if it should ever 
be discovered in the type locality again, at any rate it will not be an exclusively 
alpine race. 

Date of Emergence and Duration of Flight Period. — The species 
is double-brooded in most low-lying European localities, with a moderately 
extended flight period; also the emergence of the first brood varies greatly 
according to the locality, and these two facts have given rise to the suggestions 
that it has three or even four broods. So far, sufiicient data to confirm these 
theories are not forthcoming. In the lowlands of Switzerland and France the 
first brood extends from early April to late May, or early May to mid- June; 
and the second from early July to late August, or mid- July to mid-September. 
In the Rhone Valley, in a normal year, the first brood appears about April 10th 
and lasts to about May 20th ; and the second from July 18th to mid-September, 
leaving a break of practically two months between the broods. In abnormal 
years, these dates can be altered by weeks, the second brood appearing in 
late June and disappearing proportionately earlier. In the south of France 
and Italy and Spain the first brood seems seldom to be seen before the middle 
of May; records of even late April being rare, which seems to be the reverse 
of what one would expect, but all available data corroborate the fact. A few 
actual dates are : Albarracin May 25th-June 11th ; Ronda April 19th; Hyeres 
May 13th (Sheldon); Bordighera May 13th; Rapallo June 5th; Septimes 
May 9th (Reverdin); Digne June; Brides-les-Bains June 9th; Cannes April; 
St. Maxime April 20th ; Draguignan May 2nd-C)th (Chapman) ; Florence 
May 7th-June 15th (Querci), etc. One can only suppose that the great heat 
and consequent burnt state of the vegetation in these localities prevents the 
larva from feeding to any extent in the autumn, thus keeping it back in the 
spring. Querci (in litt.) bases his suggestion of four broods on the following 
data : the capture of first-brood specimens in early June, others from July 
10th-18th, more from August 10th-21th, and late September records from 
other localities. From my knowledge of the habits of many species of Hesperia, 
I feel convinced that it is not possible for a brood to emerge and exhaust itself, 
and completely disappear, in eight days, and that Querci’s July specimens 
were, in all probability, an advance guard of the same brood as the August 
specimens. The second brood, emerging from July 10th, would easily last 
to late August or even early September, renewing itself occasionally through- 
out the first four weeks. Late September specimens are no unusual occurrence 
if the second brood has not begun to emerge before late July. Qucrci’s records 
for the flight period of the species in the neighbourhood of Florence seem 
more normal, i.e. May 13th-June 15th, 1917, and August 7th-September 
29th, 1917 ; though he still speaks of the late September individuals as fourth 
brood. The occurrence of July specimens at Florence some other year would 
be nothing uimatural, nor any proof of an intermediate brood between June 
and August, in fact I should expect the second brood to appear in late July, 
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as it does in most other localities, including many parts of Central Italy (i.e. 
Villalago July 15th; Subiaco July 28th; Assisi July 29th, Wheeler). We 
find further corroboration of this in some data Reverdin obtained from France. 
Most records available, being for single dates in different years, are but of 
little use ; Reverdin’s dates of the occurrence of the species in Septimes are : 
May 9th-June 13th, 1915, and July llth-September 12th, 1915. 

There is evidently much less interval between the two broods in southern 
localities than there is in Switzerland, probably only some five weeks. It is, 
however, not at all as simple a matter as might be supposed to determine 
accurately the exact duration of this interval. To suppose that a brood is 
over, because for a few days ilo specimen has been seen, especially if large 
numbers of it have been ca])tured, is a very risky supposition. 

Powell has established the fact that in North Africa the species has three 
distinct broods; his notes on the subject are as follows 

In the Aures region (Dept. Constantine), where I studied it (onopordi) 
rather closely, it has three broods, which overlap more or less. Specimens 
were taken by a native collector from April 10th to the end of that month, 
1914. I found the first brood myself, at Lambese (1912 and 1913) flying in 
May, specimens still occurring during the first fortnight in June. Towards 
the end of June, second-brood specimens began to appear, and I was taking 
specimens characteristic of the second brood throughout July and August. 
Another brood appeared early in September, and went on until early October. 
The summer brood has the underside of the hind-wings of a reddish-buff 
colour, the spring and late summer-autumn broods have the underside of 
the hind-wings olive-grey or grey. The second brood was abundant at Sebdou 
(Dept. Oran) in July 1907, mainly in rather damp situations, edges of marshy 
meadows and along the banks of ‘ seguias ’ (small irrigation canals). 

“ Onopordi was common in the Azrou district (Morocco) in June 1920 and 
1921. 1 observed considerable numbers in a clearing of the forest of Azrou, 

July nth and 12th, 1920, settling in clusters on a damp spot near a well, 
together with //. nvmida. It was not uncommon on the shores of a little 
lake near Timhadit, August 11th, the $s observed to be ovipositing on a small 
Potentilla. It was flying on the banks of a small stream at Ben Smime near 
Azrou on October 11th, 1920. It was fairly common at Daiet Achlef (1700 
metres) between June 20th and 30th, 1923; this was no doubt the first brood. 
I found it at Itzer in mid-August 1923, along the green edges of seguias and in 
marshy valleys. Fairly common at Bekrit in June and July 1924, also at 
Aguelmame Sidi Ali (2100 metres) end of July.” 

He further supports these data by numerous notes on his efforts to breed 
the species. He notes : — 

“ At Lambese I found many <^8 already rather worn, but the 5s were 
fresh. May 8th, 1912 ; I watched one lay an egg on a leaf of Malope mala- 
choides and discovered one very young larva on the same plant. This larva 
pupated July 10th and the imago emerged July 20th. Between July 22nd 
and 26th, 1913, at Lambese, eggs were laid by four captive 5s of the second 
brood. They hatched between July 27th and 31st. Some of the resulting 
larvae had reached the 6th (last) stage by the end of August; others were 
then in the 6th stage, and one only in the 4th. From ova laid by a 5 at Lambese 
in October 1912, I obtained larvae which lived through the winter out of 
doors, at Hy^res. The egg stage in the autumn lasts three or four weeks. 
The larvae were very sluggish throughout the cold period, feeding only during 
warmer spells. They became more active in February, then being in the 
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third stage. . . . The survivors pupated in May, and two imagines were 
produced on the 13th and 14th of June, respectively.” 

These notes show clearly that a third brood exists in North Africa, and 
that from eggs laid in late July the perfect insect can emerge by September 
10th. They also show, however, that the length of time required to develop 
the second (summer) brood, from eggs laid on May 8th, is a little over 10 weeks, 
i.e. as long as is the case in the Rhone Valley ; but that the lapse of time between 
the summer and autumn broods is shorter, only just over six weeks. It is 
possible, then, that there is a partial third brood in Italy, especially in seasons 
when the second brood appears early in July. There is no question, however, 
that there cannot be four broods, nor must we accept every September speci- 
men as a proof of a third brood ; for we know that September specimens often 
occur in localities in Switzerland and France where there are certainly only 
two broods. In view of these facts, if we maintain the species to have three 
broods in any given locality, we must be able to show that a fair number of 
specimens can be found on the wing in that locality in late September and 
early Oetober, which is certainly a very rare occurrence in Europe. 

In the mountains, or rather in subalpine regions, the species is single-brooded. 
In such localities it emerges in July, and seems to be found all through August. 
Quite likely, if looked for, it might be found in early September too. 

Distribution, — Onopordi is essentially a southern species, apparently 
reaching its most northerly limits in Switzerland and Italy. Its eastern 
boundary is quite uncertain, Kronstadt (Rumania) is the most easterly locality 
from which I have seen specimens. It is habitually found at low elevations, 
but now and again seems to ascend into subalpine regions. The records 
from the latter are few, and further data on the question are badly wanted. 
There are only four records of its occurrence at an altitude of over 5000 ft. 
One at Imentalla, Atlas Mountains (5500 ft.), a specimen in the British Museum 
collection taken by Meade Waldo; two from Morocco by Powell, at Daiet 
Achlef (5500 ft.) and Sidi Ali (6800 ft.) ; and one European record by Oberthiir, 
Zermatt (5300 ft). About the three African records there can be no doubt; 
but as to the Zermatt record, there are certain possibilities which make one 
pause before quite accepting it. The specimen figured by Oberthiir is un- 
questionably onopordi, even though it is of a somewhat unusual colour; but 
even with the most careful worker slips will occur, and the papers on the 
Hesperids in Oberthiir’s great work are no exception to this rule ; so that in 
want of any further captures of onopordi at Zermatt one cannot but ask if 
some mistake occurred as to the locality from which the specimen came. 
Were Oberthiir's specimens possibly taken a little further down the Nikolaital, 
or even in the Visptal ? This possibility is supported by the knowledge that 
onopordi occurs at the entrance of most of the lateral valleys on the south 
side of the Rhone Valley, and some way up them; and that so far it has not 
been found above 3600 ft. elsewhere in Switzerland.* I have personally devoted 
much time to looking for onopordi in every alpine locality in which I have 
collected (including Zermatt), without success. Of course, in France, it occurs 
in many places between 2000 and 3000 ft., and in one locality at not much 
short of 5000 ft., so that one is far from saying it is impossible for onopordi 
to occur at Zermatt; still, until some further specimens are taken in that 
locality, one cannot accept for certain that onopordi exists above 5000 ft. 
in Switzerland. Some high-level localities are : Bourg St. Maurice, 2600 ft., 

♦ See Note (2), p. 161. 
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Pre St. Didier, 3250 ft. ; Alios, 4670 ft. (Chapman) (the latter being, by a 
thousand feet, the highest Europ^ locdity at present known, <^rt from 
the Zermatt possibility); Spondinig on the Stelvio Pass, 2880 ft. (Chapman); 
between Brig and the second Refuge on the Simplon Pass, to not more than 
3600 ft. (Warren). 

European localities: — 

France. — Septimes; Le Contronne; St. Baume; Plan dAups; Mt. Ventouz (Reverdin) ; 
Digne (Reverdin, Chapman, etc.); St. Maxime; Cannes; Brides-Ies- Bains ; Bourg 
St. Maurice; Bobbie; Braguignan; Alios; Celles; Nimes (Chapman); Vemet-les* 
Bains (Gibbi^ Chapman) ; Hydros (Sheldon) ; Aix, P^vince (Wheeler). 

Corsica : (Chapman coll.). [Wants confirmation : Powell has failed to find the species 
in Corsica.] 

Italy. — ^Rapallo; Antignano; Bordighera (Roverdin); Brunate, Como; Pizzo Calvo; 
Mt. Gibbio; Pertusola; Vallombrosa; Casciana; Florence; Sibillini Mts.; Gran 
Saaso; Albano; Mte. Gennaro; Mte. Meta (Verity); Villala^; Subiaco; Assisi; 
near Fiesole (Wheeler); Alassio (Warren); Aosta; Neu Spondinig; Pre St. Didier 
(Chapman). 

Sardinia : (Verity). [Wants confirmation.] 

J ugoslavia. — Bosnia : (Chapman coll . ) . 

Rumania. — ^Kronstadt (Tring Museum coll.). 

Spain. — Sierra de Alfaceir (Reverdin, Tring Museum coll.); Andalusia (British Museum 
coll.); Navalperal; Avila; Cuenca; Tragacete (Chapman); Ronda; Albarracin 
(Sheldon); Guardiola-BagA ; La Atraetlla (Sagarra). 

Switzerland. — Pfyn Wald (Reverdin, Wheeler); Locarno (Chapman); Branson; Folla- 
terre (Wheeler, Warren); Brig to 3600 ft. on Simplon Pass (Warren); (Zermatt?, 
Oberthur); Sion; Moutiers en Tarentaise; Brides (Reverdin). 


II. SERRATULAE Group. 

Structural Characteristics. — Tenth stemite in incomplete; lateral 
apophyses highly specialised, short, and bearing numerous sliort spines; 
cuiller large and broad, proximal edge practically straight, uniting with the 
stylifer at half its length ; style slender, long and more or less curved ; ventral 
line of clasp flat. 

Characteristic Facies. — Underside hind-wings : 3rd basal spot more or 
less rounded; central spot of median band with a straight inner edge. 

Hesperia serratulae, Rambur. (Pis. XXVIll, XXIX and XXX.) 

Identification. — Genitalia. (PI. XXV, fig. 3.) The most striking feature in 
the (J armature of serrcUulae is undoubtedly the formation of the lateral apophyses. 
These are very broad, and their extremities somewhat rounded and covered with 
longish strong spines. Their great size is in itself sufficient to distinguish the 
species from the two other species of the group. The uncus is long and bends 
downwards at about half its length, where it is also considerably swollen, and 
then tapers rapidly towards its extremity. The clasp is very uniform in the species 
of this group, but develops all the same several pronounced individual character- 
istics. In serrcUulae the style is very long, broad at its base, but restricted almost 
at once (at the point where it bends over), and extends to the end of the clasp, taper- 
ing gradually to the tip, which bends down over the cuiller. The antistyle, broad, 
almost square, terminating in a straight line at its full width. The cuiller rises 
well above the dorsal edge of the harpe, and its apex is broad and gently rounded. 
Ventral plate narrow, its dorsal edge slightly concave about the middle, or nearer 
the distal end; subharpal plate short, the distance which separates it from the 
stylifer being practically twice as great as that which separates it from the ventral 
plate. 
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The main points of difference in the armature which distinguish serratulae 
from the other species of the group are : the expansion of the uncus ; the broad 
lateral apophyses, which Reverdin noted as being in appearance suggestive of a 
hedgehog; the long style and broad antistyle; the height of the cuiller and its 
broad apex, and the short subharpal plate. 

General features.— h\ size a very variable species, occasional minute specimens 
occur of only 22 mm., the opposite extreme being examples from the Vienna district 
which attain a size of 36 mm. Large size seems to be a feature of specimens from 
many eastern localities, but the extreme west of France produces a race which is 
larger than any other, falling but little short of the largest Eastern aberrations. 
On the average the normal size of central and southern European specimens seems 
to be 28-30 mm. Upperside : — Fore-wings : discoidal series incomplete, vari- 
able, usually only the Ist and 4th spots present; median row complete, composed 
of well-developed spots of fairly regular formation, 4th and 6th situated in close 
proximity to the 3rd and 7th respectively; outer row wanting; discal spot 
present; subcostal spots reduced to one, situated immediately over the discoidal 
lunule. Hind-wings: basal spots wanting; median band faintly indicated; 
'marginal row also faint. Underside : -Fore-wings : discoidal series incomplete, dis- 
coidal lunule alone present; median row comphde; discal spot strong, but not 
sharply outlined; subcostal sjiot faint, but distinct from surrounding suffusion. 
Hind- wings : basal spots present, clearly .separated from each other by the ground- 
colour, the 3rd which is the largest and most sharply defined, has both its ends 
rounded; median band complete or incomplete, central spot with straight inner 
edge, 1st spot distinct, not blending with the ground-colour of the inner margin; 
marginal row variable, consisting of a .series of four or five more or less disconnected 
spots, usually united to the margin of the wing. Ground-colour, yellowish-orange 
varying to greenish-yellow, of very uniform density all over the wing; inner 
marginal area darkish-grey. Nervurcs scarcely visible, except between the white 
spots, where they are strongly marked in the same shade as the ground-colour. 

Comparison with the other Species of the G^ovw— Serratulae, on the 
whole, is not difficult to distinguish from those species most nearly related 
to it, on account of the yellowish tone of the ground-colour of the underside 
of the hind-wings ; this, in both carlinae und frit tIJu at, is of a warm reddish 
tone. The date of cajdure, if s|H*cimens have been accuraUdy labidled, should 
be sufficient to ])reveut confusion arising between serratulae and frUiUum : 
for the former flies in the spring and early summer, and the latter in the late 
summer and autumn. But, even with unlabelled specimeius, the form of the 
discoidal lunule in serratulae, its very irregular width and jagged edges, and 
the faint wliite markings on the upj)erside of the hind-wings (often almost 
in\isible), should (Uiabh* any sj)ecimen to be distingui.shed from frUiUum, 
even if the latter be of tlie form of variety in wliich the ground-colour of the 
underside of the hind- wings is more yellow than red. With carlinae, how- 
ever, there may be a little more difficulty ; both it and serratulae often fly 
together. Even so, the condition of the specimen should be a guide, as 
serratulae is always out some weeks earlier than carlinae. The colour of the 
underside of the hind-wings is undoubtedly the readiest means of identifung 
the two species, for though carlinae varies a good deal in this particular, it 
practically never ])roduces a colour similar to serratuloi*. Other points in 
which serratulae differs from carlinae are : the comparative in\dsibilitv of the 
nervures on the underside of the hind-wings, excepting w here they pass betw'een 
the white spots; and the even density of the ground-colour, which is decidedly 
uneven in carlinae, some parts being much darker than others, giWng the 
whole a more mottled appearance that is never seen in serratulae. Then 
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also, in serraitihe, the spot between nervureci 4 and 6 on the <mter margin of 
the hind- wing underside is about as broad as it it long, very different from 
its long narrow formation in airlinae\ and the basal spot is always more 
or less oval in serratulaey and much rounder (on occasions even square) in 
carlinae. These points should always be sufficient to permit of the identifica- 
tion of any specimen. The character of the nervures is much more pronounced 
than photogmphs would lead one to suppose. Photcgraphs exaggerate their 
prommence in serratulae, owing to their being slightly raised aw in conse- 
quence taking the light more than their surrounding. The natural-sised 
photographs give the truest impression. In carlinae the nervures are outlined 
in a lighter and brighter colour, and catch the eye immediately; in serralulae 
they require looking for. 

CoMPAKISON WITH OTHER APPROXIMATING SpEOIES OF THE GSNUS. — 
From the typical forms of the other Hesperias serrattdae is easily dktinguishecL 
From alvetis and its allies the markings of the underside of the hind-wings 
in general, their finer and less heavy nature, and the form of the 3rd basal 
spot, will readily keep serratulae apart ; and from the species of the subgenera 
Teleamorpha and Hemitdemiorpha, the very straight inner edge of the central 
spot of the median band will be sufficient; but with aberrations where this 
spot is not rectilinear there will be more difficulty. This will, liowever, only 
be in connection with small specimens of carthami, for all the other species 
are so characteristically mark^ that serratulae could never be mistaken for 
them. As the likeness to small cartkami has been already dealt with in con- 
nection with the latter, it is only necessary to mention here, as shortly as 
possible, the points which distinguish serratulae. 

On the upperside serratidae is more or less uniformly dark, never with 
much pale scaling ; spot 5 of the median row is very much smaller than the 
others, rarely full-sized. Underside hind-wings : the spot of the marginal 
row between nervures 4 and 6 is often forked at its tip, or inner edge ; but 
occasionally not, when it has a flat inner edge; when forked, the ends are 
square or rounded (the inner edge of this sj)ot in carthami normally forms 
two sharp points); the ground-colour very uniform, never mottled; the 
inner margin of the wing, dark grey, the 1st spot of the median band inclined 
to have a roundish appearance and quite distinct from the margin. 

Certain aberrations of serratulae take a rather alveus-Uke look, esj>ecially 
those in which the 3rd basal spot has become more or less square. Some of 
these, principally $8, are often difficult to identify, but with care it is quite 
possible to do so. 

On the underside of the hind-wings in serratulae the groimd-colour is of 
absolutely even density, not showing any darker or lighter areas, and the 
nervures are practically invisible against the ground-colour, but when they 
pass through, or by, any of the white markings, they show very strong, as 
lines of groimd-colour, separating all the white markings into spots. This is 
especially pronounced where they cross the median band and between the 
basal spots. It is very rare, in serratulae, to find the median band between 
nervures 4 and 8 forming a band-like whole ; it is practically always composed 
of three distinct spots which do not extend on to the nervures. In alveus and its 
allies the nervures are plainly visible against the ground-colour, and where 
they cross the median band they are usually covered by the white of that 
band, and to the eye are obviously, even when not white, just nervures crossmg 
a completed band and not, as in serratulae, divisions of ground-colour between 
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diitiiiet mis. VvacOMf m ierraiulae, these divisioiis are the same col^ aa 
the mt the |miti)tdHX>loiir» and not lifter, aa so often is the caae in the 
other specieB. The reaaltmg effect stnl^ the eye, mcm readily than any 
description would lead one to suppose, as a desim of isolated spots rather than 
a series of bands; and in the former it is remarlable that the larger the white 
spots become, the more definitely they stand out as such, while in the latter 
any increase in size also further increases the appearance of continuity in 
the band-like markings. Of course, aberrant specimens of serraitdae exist 
in which the median band is united between nervures 4 and 8. 1 have such 
specimens from Spain, the Pyrenees and the high Alps, but, in these aberra^ 
tions, the other features mentioned are quite normal, and so the specimens 
can identified without difficulty. 

On the upperside, the discoidal lunule is large and concave on the outer 
aide in serratulae, usually to a decidedly greater extent than is normal in alveus 
and its allies ; in the latter it is also very frequently narrower than in serratulae. 

Sexual Dimorphism. — On the average the cj has more pronounced spotting 
on the upperside of the fore-wings than the $ ; what would be considered a 
very strongly marked specimen for a 9» would have scarcely as pronounced 
spots as the average cJ. The ground-colour of the upperside in the cJ is black, 
that of the $ more brown ; the former occasionally has a very slight amount 
of grey superscaling on the basal area of the wings, while the 9 usually has 
a considerable quantity of golden scaling, sometimes with a greenish tinge in 
it, which occasionally covers the whole of the fore-wings and certain areas 
of the hind. The cJ has a costal fold on the fore-wings. 

Variation. — The variation of serratulae is of some interest, but there is 
little doubt that a better supply of specimens from the less well-known countries 
would greatly add to that interest. Serratulae is a species with a very great 
ranffe in Europe and Asia, and, as is frequent in such cases, shows a marked 
tenaency to develop local forms ; so far, however, owing to insufficient material, 
it is difficult to estimate the true standing of some of these forms. The only 
European subspecies which has as yet been named, is : 

B.-sp. oceidentalis, Lucas. (PI. XXX, figs. 9-12.) 

A magnificent race of great size, 34 mm. ; with all the white marking 
finely developed in proportion to the increase in size. Found in the Foret de 
Vouvans (Vend4e). 

There seems not much doubt that this fine race replaces the type in the 
Forfet de Vouvans. The only difference between it and the type is of course 
its great size, and the proportional increase in size of all the markings. It is 
interesting to note, however, that, in spite of the latter, spot 6 of the median 
row still remains extremely small. Ordinary aberrations of the type in this 
direction (increase in size of markings) have this 5th spot also enlarged to 
some extent, as can be seen in fig. 4, PI. XXVIII. This shows the develop- 
ment of the marldngs in occidentalis is not in any way abnormal — as it is m 
the aberration just mentioned — but just the proportionad increase corresponding 
to the increase in size of the insect. 

s.-sp. baleaniea, nov. ( ? race). (PI. XXIX, figs. 7-12.) 

Large, 32-34 mm. Wings broad ; upperside fore-wing white markings much 
redaoed in (^, some spots ^most ob^lete in 9s ; spots of median row arranged 
as in attfeus, i.e. 4 and 6 well separated from 3 and 7 respectively. Himb* 
wings very dark; but one specimen shows the normal amount of obeooied 
TRANS, ENT. SOC. LOND. 1926.— PART I. (NOV.) H 
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white typical of serratidae. Underside : fore*wings with spots larger than 
on upperside, practically typical ; hind-winm wit^ all white marking, basal 
B|Mts, median band and marginal row very large. Nervures broadly marked 
with ground-colour where they cross the median band, breaking it into spots 
much more markedly than usual. Described from five spedmens, 2 and 3 
taken in Montenegro in the neighbourhood of Cetinje, % the late A. E. Qibl^. 

As will be seen in the photographs, this subspecies shows remarkable features. 
The reduction of white on the upperside, accompanied by the great increase 
of white on the underside, is very unusual ; also, in all other large forms of 
the species, there is at least the normal amount of white on the upperside of 
the fore-wings, if not more. Although smaller on the whole than the s.-sp. 
occidentalisy the marking of the underside of the hind-wings are pronouncedly 
larger, the great breadth of the median band being especially noticeable. 

In one of the (J specimens the fore-wings are not quite as broad as in the 
other <J and three $s. The presence of this one specimen, added to the fact 
that I only possess five altogether, leaves an element of doubt as to whether 
this remarkable form is a true subspecies or only a race. Its facies are, how- 
ever, so specialised, and in four of the specimens quite constant, and the 6th, 
though varying a little as to the breadth of the wings, is otherwise essentially 
connected to the four rather than to t}q)ical serrcUidaey that it seems most 
probable this race is the normal one of the district. As it is, however, the 
point must remain uncertain until further specimens are available. 

s.-sp. oralensis, nov. ( ? race). (PI. XXIX, figs. 1-6.) 

Of average size, 30 mm. Upperside : ground-colour of cjs as well as $8 
brownish-black; all white marlangs of cjs large and distinct, including the 
median band and marginal row of the hind- wings. In the $8, these marldngs 
are not as much developed as in the (Js, but for a $ they are very strong on 
the fore-wings, and a little more than is usual on the hind-wings. Under- 
side : white markings all as pronounced as on the upperside, the marginal 
row usually strongly developed. Ground-colour of fore-wings suffused with 
grey on the basal half, and at the apex. Hind-wings of the greenish tone 
that is often seen in alpine specimens. Described from three specimens, 
2 (Js and 1 $, taken between the 3rd and 10th of June, 1907, in the neigh- 
bourhood of Uralsk by Max Bartel. This subspecies, as will be seen in the 
photographs, shows far more white on the upperside than any other known 
form of the species. The heavy square spots on the fore-wings far exceed the 
normal proportions of these spots even in the s.-sp. occidentalisy although the 
specimens are only of average size; and in the though the median row 
is smaller than in the (3^, when compared wdth a type even a strongly marked 
one such as fig. 9, PI. XXVIII, they are seen to be of a heavier character. 
The markings on the upperside of the hind-wings are still more unusual. At 
the first glance it is difficult to believe that the (Js really are serrcUtdaCy and 
the size of the spots of the marginal row on the underside is almost equal to 
those markings m balcanica. There are several points of similarity between 
this subspecies and Staudinger’s alveoides, which Mabille notes as being smaller 
than true aerrcUulaey with the ground-colour of the upperside ashy grey, having 
the white spots of the fore- wings larger, and a median row visible on the hind- 
wrings; the .underside paler. He £^ds, appears to be a second brood in 
Syria.” UrdUmis differs from this in being full average size, with a brown 
ground-colour on the upperside, the hind-wings having a very pronounced 
marginal row of spots as well as the median band, and the specimens, as noted. 
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were taken in June. The reference to the second brood makes one wonder 
if Staudinger’s insect is a form of serratiUae at all. 

As in the case of bahanica, it is greatly to be regretted that we have so 
few specimens ; so the question as to whether uralensis is a true subspecies or 
not has to remain open ; though the very remarkable characteristics occurring 
m both sexes strongly suggest that it is a more constant form than a mere 
ace. It may be said that the describing of this subspecies is going outside 
the limits of this monograph, but though Uralsk is just outside the limits of 
political Europe, the fauna of the region on the western side of the Ural river 
is purely that of eastern Russia, and is in no way disconnected from the latter, 
and almost certainly the species found in either area are common to both, 
the fauna of eastern Russia probably extending all over the region west of 
the Mugojar Hills. 

Before passing to the aberrational forms one must mention the supposed 
“ alpine ” and “ lowland ” races of the species. These terms, apart from 
designating the origin of certain specimens, have no meaning, for serratulae 
does not develop any true racial facies constant to either high or low levels. 
It is therefore misleading to apply names as Verity has done (Ent. Record, 
vol. xxxvii, p. 57) to races suggested to be the prevailing forms at higher or 
lower levels. The characters he gives are only those covering the ordinary 
range of variation of the species at any altitude. Of his two races, one (lateaU 
bata) is indistinguishable from t}q)ical serratulae ; the second may be noted as 
a race, but without any claim to restriction to low levels, as he implied. 

race planorum, Vty. (PI. XXVIIl, fig. 4, and PI. XXX, fig. 1.) 

Large size, about 30 mm., but often smaller; ground-colour underside 
hind-wing brighter than in the type, of varpng shades of yellowish-orange. 
All white markings var}ang as in the type. The specimens figured show the 
extreme form. This race occurs with the type at all altitudes. 

Verity’s description was based on Reverdin’s figure (Bull. Soc, Lep. Gemve, 
vol. ii, pi. 4, fig. 13). Specimens as extreme, as regards colour, as that figure 
are more aberrational than racial, less j)ronounced forms are common. It 
must be remembered, however, that the type is just as abundant in the lowlands 
as planorum. 

The minor varieties of serratulae are very numerous. On the upperside, 
the reduction or enlargement of the white s]X)ts gives one a completely gradu- 
ated series of forms, from practical invisibility to a highly developed series of 
spots. Names have been given to extreme forms in b^oth directions, but the 
intermediate forms are far the most usual. 

ab. tarasoides, Hofner. 

This aberration has the wdiite spots on the upperside partly confluent. A 
rather rare aberration. 

ab. caeous, Frey. (PI. XXVIIl, figs. 7, 10 and 11.) 

The white spots on the upperside greatly reduced in number and size, 
even quite absent. 

It seems probable that the extreme form of this aberration only occurs in the 
$. Fig. 7 shows what is a decidedly extreme form for the (J ; figs. 10 and 1 1 show 
two $8 with considerably less spotting ; such specimens are by no means rare. 

ab. eonspersa. Rev. 

A rare aberration in which the first two spots of the median row are united, 
as are also the first two of the discoidal series, on the upperside, and in addition 
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the first spot of the median row is united with the first of the discoidal 
series. 

ab. ochracea^ Rev. 

A remarkable and rare aberration in which both the upper- and under-sides 
are suffused with an ochreous shade, covering all the white markings, including 
the fringes. So far only three specimens are known, all coming from Tramelan, 
in the Jura. 

On the underside of the hind-wings we find much variation in the white 
markings. Perhaps the most frequent form is that in which some of the spots 
are extended, and tend to unite with others. The 3rd basal and 6th spot of 
the median band are the most often affected. We illustrate four specimens of 
this form (PI. XXX, figs. 5-8) showing four phases of confluent variation, 
from a slight extension of the 6th spot of the median band to complete union 
of that spot and the 3rd basal one. 

ab. extensa^ Warr. (PI. XXX, fig. 4.) 

Specimens in which the inner edge of the central spot of the median band, 
underside hind- wing, is not straight, but projects sharply towards the base of 
the wing. 

The name was given to this form of aberration in all those species in which the 
inner edge of the central spot is normally straight. In serratulae it is by no means 
rare, and sometimes gives the specimen developing it a great look of carthami, 

ab. alvelformis, nov. 

The 3rd basal spot less elongated, and with straight ends, giving it an 
almost square appearance, also less pronouncedly separated from the 2nd spot, 
the Ist spot of the median band also squarer. 

This aberration may be very similar to a small specimen of alveus, and if 
the affected specimen should be a $ and slightly larger than usual, there may be 
some dfficulty in identifying it. As a rule, though, the other characteristics 
of the underside which have been described will remain sufficiently typical to 
decide the question. 

The rarest form of underside variation is the reduction of the white mark- 
ings. Any of the spots may on occasions be reduced a little, but apparently 
never more than one or two spots at the same time. A very unusual specimen 
is shown on Plate XXX, fig. 3, in which the 3rd basal spot is reduced to a mere 
point. It is very remarkable that this does not really alter the serratulae-Uke 
look of the specimen.’*' 

Date of Emergence and Duration of Flight Period. — Serratulae is 
single-brooded ; of this there can be no doubt, in spite of Staudinger’s reference 
to a second brood in Syria. In the lowlands the species emerges early in May, 
and can be seen on the wing for perhaps a month. It seems to be more in- 
fluenced by altitude than other species which occur in both lowland and alpine 
regions, a little rise retarding the emergence immediately to a considerable 
extent; so that at high levels, anything over 5000 ft., it is often found in 
August. This makes a curious contrast to the habits of alveus, for when the 

* Ah.fragilist Vty. This name was given to very small specimens from the neighbour- 
hood of Vienna {Ent. Rec, 1925, p. 57). They were described as having long and pointed, 
narrow wings, and being of a greyer tone of colour than is usual ; also as being a “ race ” 
(t.e. subspecies). Such specimens, however, can be found with the type in most localities. 
The Vienna district is noted for the production of very large specimens. (See an/e, under 
General features.”) 
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latter and serratulae both fly on the same ground in the lowlands, serratidae 
precedes alveus by a good two months; yet this great difference almost dis- 
appears about 4000 ft., where serratulae may be out a fortnight before alveus, 
but still can always be found flying with it. Still higher, about 6000 ft., as 
for instance on the Gemmi Pass, they appear almost on the same day. Latitude, 
on the other hand, does not seem to affect the species in the least, the earliest 
May records from the lowlands of Switzerland are not surpassed in the south 
of France. From Spain I have only been able to obtain a very few records, 
but they, so far as they go, bear this out. Any rise in altitude, however, even 
in Spain, at once brings the species into June and July ; e.g, Albarracin, June 
16th (Sheldon); Port de Pajares, July 15th; Tragacete, July 26th (Chapman). 
Once we start rising in the Alps we find serratulae, according to the altitude, 
from June onwards, at which date it is usually over below 1500 ft. ; but there is 
no authentic record of its reappearance in the autumn, even at the lowest levels. 

Distribution. — Very widely distributed in Europe and Asia. Mabille 
records it as found in Sweden, and there is a specimen in the British Museum 
collection from Lapland ; but, apart from the latter, specimens from northern 
regions are entirely wanting, in all collections. Its southern range is also almost 
unknown. We have some records from Spain, and it seems certain that the 
species i? much more widely distributed in that country than these few records 
would suggest. It is apparently wanting all along the French and Italian 
Riviera, and is scarce and local in Italy. It extends as far south as Montenegro 
in the Balkans. This is the very unsatisfactory result of all available records 
in connection with the southern distribution of the species. There cannot be 
much doubt that it is much more widely distributed in Italy and the Balkans 
than our records show, its range in SjTia points to this. Eastwards it extends 
practically ( ? quite) to the shores of the Pacific Ocean. 

European localities : — 

Austria. — GrodncrJoch; Gross Glockner; Kalksburg; Mardlinghof ; Godello (Reverdin) ; 
St. Anton (Chapman) ; Stelzing (British Museum coll.); Vienna (Chert hiir); Carinthia 
(Chapman coll,). 

Belgium. — Virton; Wellin (Reverdin). 

France. — Larche; Lacd’Allos; Mt. Genevre; Lioran (Oberthiir) ; ValdTs^re; Cauterets; 
Cabas; Fontainebleau (Chapman); Verne t-les* Bains (Gibbs); La Grave (Tring 
Museum coll.); Gavarnie (Warren); Digne; Luchon Hospice (British Museum coll.) ; 
St. Martin de V^subie; Foret de Vouvans (Reverdin, British Museum coll.) ; Bamoussy 
(Wheeler); Abrids; Aixdos- Bains; Mt. Dore (Reverdin) ; Cantal (Lucas). 

Germany. — Kreuznach (British Museum coil.); Kyffhaiiser Gebirge (Reverdin). Widely 
distributed according to German authorities, but specimens from Germany are very 
rare in collections. 

Hungary. — Budapest (Sheldon). 

Italy.— Very local according to Italian authorities. Sibillini Mts. (Querci); Stelvio Pass; 

Duvontal (Reverdin); Mendel Pass (Chapman); Trafoi (British Museum coll.). 
Jugoslavia. — Herzegovina: Maditsch Joch; St. Ulrich (Reverdin). 

Montenegro : Cetinje (Gibbs). 

Lapland. — Lapland (British Museum coll.). (Wants confirmation.) 

Russia. — Majhop, Caucasus; Uralsk district (Chapman coll.). 

Spain. — Sierra Nevada (Oberthiir); Albeurwin (Sheldon); Port de Pajares; Canales 
(Logrono); Tragacete (Chapman); San Ildefonso; l^govia (Tring Museum coU.); 
Santafd; Guardiola'Bag4; Vail de Nuria (Sagarra). 

Switzerland. — Davos; Fusio (Chapman); Vall6e de Joux (Gibbs); Bergun (British 
Museum coll., Warren); Elgg; Madris; Zermatt (Reverdin); Sierre; Sion; St. 
Georges; Steinental; Schciberg; Heutal; Palpuogna (Albula Pass); Celerina; 
Zinal (\\lieeler) ; B^risal (Wheeler, Sheldon) ; Kandersteg; Gemmi Pass; Champ^ry; 
Eol^pens; Lenzerheide; Tschitta Pass; Pontresina; Koseg Tal; Pr^a; Zemez; 
Ofen Pass (Warren). 
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Hesperia oarilna^ Rambur. (Pis. XXXIV and XXXV.) 

Idkntifioation. — OeniUdia. (Pis. XXXI, figs. 1 and 3; and XXXII.) In 
this species and the nejctr----fr%tillum — ^there is a great similarity in the ^ armature, 
and, up to the present, the character entirely relied on to distinguish between the 
two has been the formation of the lateral apophyses. In carlinae these are two slender 
and somewhat foot-like processes, armed at their extremities with spines of varying 
length. The excellent photographs on Plate XXXII show them very well. These 
structures are extremely variable ; it is practically impossible to find two specimens 
in which they are absolutely identical ; nevertheless, on the whole they maintain 
certain characteristics by which one probably could say that a given specimen was 
carliruie. On the other hand, occasional specimens do occur which are so close to 
fritiUum that, had one no other data to rely on, the identity of the specimen must 
remain uncertain. Such a specimen is figured on Plate XXXII, figs. 3 and 4. These 
should be compared with the photographs on Plate XXXIII, which show the 
apophyses of two specimens of fritillum. It will be seen that, roughly speaking, the 
apophyses of fritiUum are broader at their extremities, and the spines are of much 
more even length and more numerous. As in carlinae, however, the variation of 
these spines is limitless, and, as will be seen, in both species the number of spines 
and their shape is different on each apophysis. On Plate XXXIII, figs. 1 and 2 
are from one specimen, and figs. 3 and 4 from another ; bkewise on Plate XXXII, 
figs. 3 and 4 are from one specimen ; and figs. 1 and 2 each show the apophyses of 
one specimen, more or less in their natural position in fig. 2, and still attached to 
the main body in each case. It is no easy matter to mount these tiny structures 
so as to get them to the best advantage for photographing, so that the best result 
in many cases was obtained by detaching each apophysis from the main body and 
mounting it apart. Chapman, in his notes on these species, maintained that he 
had never found a specimen he could not identify by the apophyses, but I think he 
can hardly have been aware of the extent to which variation was possible. Fig. 4 
on Plate AXXIII is far more typical of carlinae than fritiUum, and though fig. 3, 
the right apophysis of the same insect, is more typical of fritiUum, still with the 
knowledge that such specimens of carlinae as fig. 4, PI. XXXII, do exist, I think it 
would be scarcely possible to feel quite certain as to the identity of the specimen ; 
especially when one specimen can produce two such very dissimilar forms as figs. 
3 and 4. 

On Plate XXXII, figs. 1 and 2 may be said to be the t)rpical form for carlinae, 
as figs. 1 and 2 on Plate XXXIII are for fritiUum, In addition to the spines of the 
apophyses being of very unequal lengths in carlinae, they are, on the average, fewer 
in number than in fritiUum, In carlinae they vary from 2 to 6 on any apophysis, 
normally 3 to 5. In fritiUum 6 ( ? 5) is the fewest, and 9 the most, 7 to 9 being 
most usual. These figures are based on an examination of my own and a con- 
siderable number of Chapman’s mounts of these species, about fifty examples in 
all. It would, then, apparently be safe to say that any specimen with 7 or more 
spines on either of the apophyses must be fritiUum, and any specimen with 5 or less, 
carlinae. This would be all right so far as it goes, but it leaves the specimens with 
6 in a doubtful position. In addition to the characters of the spines. Chapman 
noted the ventral margin of the apophyses as straight in fritiUum and without 
spines,*' and irregular in carlinae with a spine in the middle. He illustrates this in 
the Entomologist's Record for 1918, PI. XI, fig. 6, showing a specimen of carlinae 
with a spine on the ventral margin. His reference to fritiUum having the ventral 
margin “ without spines ” seems to suggest that he regarded the presence of this 
spine as typical ot carlinae. This is quite a mistake ; I have never seen an example 
of carlinae with the spine, except the one from which the photograph was token ; 
and as to the straightness of the margin in fritiUum the photographs on Plate 
XXXin show that the sole of the foot, if one may so describe it, can be just as 
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much curved in one species as the other. We must therefore, when comparing the 
lateral apophvses of these species, fix our attention on three characters, which 
compare as follows : — 


Carlinae. 

I. The apophyses decrease in width 
towaras their extremities, and 
terminate somewhat pointedly. 

II. The spines are of unequal sizes. 

III. Less than 6 spines. 


FritUlum. 

I. The apophyses do not lessen in width 
at the extremities, and terminate 
more or less squarely. 

II. The spines are more uniform in size. 

III. More than 6 spines. 


These characters will hold good in the majority of cases, but it remains a fact 
that occasionally they fail, especially in carlinae. I have dealt in detail with these 
processes, for up to the present it has been principally (if not entirely) on them that 
the claim to specific distinction of the two species has rested. Chapman noted in 
confirmation that the aedoeagus is wider in carlinae, and “ there are other slight 
differences.” The form of the aedoeagus is plainly to be seen in figs. 1 and 2 on 
plate XXXI. What the slight differences were, I could not ascertain from any of 
his notes. 

To turn to the clasps. Here we find a striking and constant difference between 
the two species, which would have settled the much-disputed question of their 
standing once and for all, had it not in some remarkable way escaped attention. 

In carlinae the subharpal plate and harpe are umted, and form one solid object ; 
in fritillum the subharpal plate is situated centrally, and is as free from the harpe 
as it is from the ventral plate. On Plate XXXI, figs. 3 and 4 show the position of 
the subharpal plate in each with great distinctness, and this can also be seen in figs. 
1 and 2. 

There is no variation in this character. In carlinae there sometimes is a little 
thinning of the chitin at the point of union, but never the least trace of separation. 
In fritillum the subharpal plate is sometimes less widely separated from the harpe 
than it is in the specimens figured, but it is never united with the latter. The 
subharpal plate m both these species is of exceptional density, and practically as 
thick at its edges as centrally, and surrounded by absolutely unchitinised membrane 
(of course only on three sides in carlinae). The formation in carlinae is unique in the 
whole genus; in the subgenus Hemiteleomorpha we see the opposite, the subharpal 
plate and ventral plate uniting: and in the subgenus Teleomorpha the subharpal 
plate is occasionally united with the harpe, but in these cases it is of little density, 
especially tow^ards the edges, which spread as much towards the ventral plate as 
towards the harpe. The other species of the subgenus Ateleomorpha all exhibit the 
same line of formation as fritillum. This leaves no room for doubt as to the specific 
standing of caihnac as quite distinct from fritillum, and the occasional failure of the 
lateral apophyses to keep distinct becomes a matter of little importance. There 
are slight differences in the form of the style and antistyle also, though both species 
show some variation in these points. 

From serratulae, carlinae can be distinguished by the smaller cuiller, short style, 
narrow uncus, and the comparative smallness of the lateral apophyses; these points 
of course also distinguish fritillum from serratulae. 

Before leaving the subject of the structural characteristics of carlinae and 
fritillum, it is interesting to note that the failure to recognise the elements of the 
primary semiclasp as something quite distinct from the secondary semiclasp, is 
unquestionably the cause which has led to the remarkable difference in the position 
of tne subharpal plate in these species being so long overlooked. 

General features.— %\zq, 30-32 mm., exceptionally 26-34 mm. Upperside : — 
Pore- wings : discoidal series incomplete, 3rd spot wanting ; median row complete ; 
outer row wanting; one subcostal spot present, situated immediately over the 
discoidal lunulc; discal spot present, more or less indistinct. Hind-wings : basal 
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^ots wanting ; median band faintly visible ; mar^^inai row the same. Underside : — 
Fore- wings : discoidal series represented by the disooidal lunule ; median row com- 
plete ; d^cal spot present and clear. Hind- wings : basal spots present, 2Bd the 
smallest ; median band complete or incomplete, inner edge of central spot straight ; 
marginal row incomplete, usually five spots present, one of which, between nervures 
4 and 6, rises from the margin and extends inwards about twice its own len^h. 
This spot was called by Eeverdin the “ rectangle allonge.’’ Ground-colour, vanous 
shades of reddish-brown and orange ; nervures distinct, appearing to be outlined 
in a lighter shade of the ground-colour, this being the result of the absence on the 
nervures of the darker scaling which underlies the ground-colour over the other 
areas of the wing. 

Comparison with the other Species of the Group. — There is seldom 
much real difficulty in separating carlinae from the other two species of the 
group, though the superficial resemblance to frUiUum is considerable. From 
serrcUulae the ground-colour of the imderside of the hind-wings will usually be 
sufficient to distinguish carlinae^ one or two other useful points to remember, in 
the event of finding a specimen of carlinae more or less yellow on the underside, 
are : the 3rd basal spot roundish (occasionally square) not elongated ; the 
presence of the rectangle allonge ; and the distinctness of the nervures ; the 
latter character on the underside of the hind-wings, as, of course, the two former 
also. 

With frUdlum, in spite of the apparent similarity, there should be little or 
no trouble either. In the field the question can hardly arise, as the two species 
— to our present knowledge — never occur together, and are usually well separated 
by altitude. The latter point, however, apparently does not hold in south- 
eastern France, fritiUum being recorded at Digne at 2000 ft. and over, and at 
Celles (south of Grenoble) at 2700 ft. I have numerous specimens from the 
latter locality, taken by Chapman. Carlinae occurs at Bourg St. Maurice at 
2700 ft. From this locality also, I have numbers of specimens taken by Chap- 
man. These two localities are at least 70 miles apart, but carlinae occurs in 
many places in the Dauphin^ Alps, much nearer Celles — for instance, La Grave 
— and fritiUum doubtless penetrates up many valleys to the east. It is there- 
fore perfectly possible that the two may occur in very close proximity on the 
westerly slopes of the Savoie or Dauphin4 Alps ; and, in view of the fact that we 
know carlinae can descend to levels to which fritiUum can rise, records from 
those regions must be very carefully established. 

The following points will distinguish carlinae. On the upperside of the 
fore-wings the discoidal lunule is seldom very broad, and has its outer edge 
concave ; only one subcostal spot is present. On the underside of the hind- 
wings the 2nd basal spot is much smaller than the 3rd, and the rectangle allong6 
is present ; the ground-colour is uniform, not strongly mottled with darker. 

Comparison with other Approximating Species of the Genus. — The 
only species of the genus, outside the group, which at all resemble carlinae are 
onopordi and armoricanus. The latter never occurs with carlinae, and except 
for the coloration of the underside there is no real similarity. The colour even 
is only on rare occasions at all near to the true carlinae shade. A comparison 
with the description which has been given of carlinae should make it quite 
impossible to mistake such a specimen of armoricanus for the former. 

Onopordi may fly on the same ground as carlinae, but if it does (which is 
doubtful) it will usually be over before carlinae is well out. An aberration of 
carlinae with a projecting inner edge to the central spot of the median band 
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may be somewhat puzzling if one knows that it might be onopordi. Carlinae 
is, nowever, a considerably larger insect; the concave outer edge of the dis- 
coidal lunule on the upperside of the fore-wings, the rectangle allong6 and the 
smaller 2nd basal spot — and even the ground-colour — on the underside of the 
hind-wings, combined with the absence of black outlining to any spots on the 
underside, should make certain identification possible. The straight outer 
edge of the discoidal lunule is very constant in onopordi ; as is the mottkd ground- 
colour and black edging to the white spots, and the characteristic shape of the 
Ist spot of the median band on the underside of the hind- wings. 

Ca/rlinae on rare occasions (very rare, fortunately) develops a yellowish tint 
somewhat — though not really — the same colour as the underside of the hind- 
wings in alveus, I do not think anyone familiar with the two species would 
be deceived by this colour, which has always a brownish shade in it not seen in 
alveus] all the same, one must note that all the distinguishing features of 
carlinae which have been mentioned already occur singly in alveus (excepting 
the typical ground-colour of the hind- wing underside) ; it must therefore be on 
the presence of two or more of these features that one relies for the recognition 
of the species. On the underside of the hind-wings the following points dis- 
tinguish carlinae : the nervures are as a rule more marked than in alveus ; the 
3rd basal spot is rarely so heavy and square, the 2nd basal spot smaller, and the 
rectangle allong6 present ; on both upper and undersides the outer edge of 
the discoidal lunule is strongly cojicave ; and lastly, the outer margin of the 
fore-wings is slightly rounder in carlinae. It may sound very confusing to say 
that any of these characters may appear in alveus, but it is really not so in 
point of fact, for, even if one is present, it is astonishing how quickly the 
absence of the others strikes the eye ; also, as previously mentioned, the typical 
ground-colour of the underside in carlinae, though variable, always retains a 
characteristically deep shade, and as a rule enables the specimen to be recognised 
at a glance. 

Sexual Dimorphism, — The ground-colour of the (J on the upperside is 
blacker than that of the 5, the former is also more strongly marked, and shows 
less tendency to loss of spotting. The upperside of the $ is more or less heavily 
scaled with golden-yellow, often with a greenish tinge ; with, $ without a 
costal fold on the fore-wings. 

Variation.— Like other purely alpine species the variation of carlinae is 
of a restricted character, no pronounced races being known. It, however, 
shows an extended range in aberrational forms. On the upperside one some- 
times finds specimens without any white on the fore-wings, and every possible 
intermediate form between that extreme and a well-marked typical specimen 
exists. On Plate XXXV, figs. 1-5 show a representative series of $8. The 
1st is what may be called a very strongly marked specimen for that sex; 2 is 
an average specimen ; 3 by no means a rare form, with the last spots of the 
median row and the discoidal lunule present ; 4 and 5 are rarer, the discoidal 
lunule having almost disappeared. Plate XXXIV, fig. 4, is an unusually poorly 
marked specimen for a J ; it is doubtful if the extreme form without any white 
occurs in that sex. On the underside the most frequent form of variation is 
found in the median band ; this gives us : 

ab. extensa, Warr. (PI. XXXV, figs. 7-12.) 

Specimens in which the inner edge of the central spot is not straight, but 
projects in varying degrees towards the base of the wing. 
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This aberration, though common, is worthy of careful notice, on account 
of the likeness to onopordi it gives the specimen. It assumes an immense 
variety of formations, and is practically never similar in two specimens. The 
photographs on Plate XXXV show six very characteristic specimens, of both 
sexes ; in fig. 7 the inner edge of the central spot is still almost straight, but even 
so, the typical look of the specimen is affected, though this is in part due to the 
aberrant form of the 3rd basal spot. It may be noted that there is a strong 
tendency to variation in this basal spot in specimens of the externa form. 

ab. fasciata, nov. (PI. XXXV, fig. 12.) 

Specimens in which the spots between nervures 2 and 4 in the median band 
on the underside are well developed (instead of being absent or very small), 
giving the band the appearance of being continuous from side to side of the wing. 

This aberration seems to be confined to the 9, in which the extreme form is 
by no means rare, and transitional ones, such as fig. 11, Plate XXXV, fairly 
common ; in the ^ the nearest approach to it seem to be specimens such as 
fig. 9. Aberrant forms with a reduction, or loss, of white on the underside 
are very rare, the specimen shown at fig. 6 with the 3rd basal spot almost non- 
existent being most unusual. 

The range of shades in the ground-colour of the underside of the hind- wings 
is probably greater than in any other species, and forms a very interesting study 
for anyone who has taken the species in a number of different localities. 1 have 
a fine series of specimens, especially selected from the point of view of colour, 
which start from a fine, light red-orange, and pass through orange and yellow- 
brown to a deep chocolate-brown. Some of the pronounced shades are so 
striking that I have no doubt they would be (some have been) considered worthy 
of names by many entomologists, but there does not seem any real use in giving 
a name to a shade of colour in a variable species like carlinae ; if the species is 
one which is very constant as to colour, and some very different shade occurs 
constantly, it would be a different matter, but where we have countless different 
shades passing imperceptibly from one to another, it becomes merely a source 
of confusion — no matter how distinct the extremes may be — to apply names to 
any one shade, for it is quite impossible to limit the range of colours wliicli 
would be covered by the name. It seems sufficient to record the fact that 
collectors must expect to find among the normal red-brown carlinae specimens 
with the underside coloured as in any other alpine Hesperia, and a variety of 
other shades as well. (The names which have been given to colour varieties 
will be found in the Synonjnnic List, Part XII.) 

Date of Emergence and Duration of Flight Period. — Carlinae is 
entirely single-brooded, emerging in late July and early August, exceptionally 
in early seasons appearing in mid -July. The duration of the flight period 
seems to be some three or four weeks. No matter what the altitude, it is 
always the last species of Hesperia to emerge, which is an interesting point of 
similarity with fritUlum, for in its lowland habitats the latter is also the last 
representative of the genus to appear. 

Distribution. — Carlinae is confined to the western Alps, and how far it 
extends in an easterly direction is very uncertain. It is absent from eastern 
Switzerland, there is no authentic record of its occurrence in the Grisons, but 
there is a specimen labelled Austria in the British Museum collection. I have 
been unable to find any other Austrian examples ; and, apart from that one 
specimen, the most easterly locality known for the species is Fusio in the Ticino. 
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This makes one wonder if the Austrian specimen is a mistake of labelling. The 
vertical range of carlinae in the Alps is considerable. Most abundant between 
4600 ft. and 6000 ft., it extends far above and a little below these levels. In 
many places it is wanting over 7000 ft., but in others it often passes that alti- 
tude. The highest records for the species are : Col de Torrent 9600 ft. and 
Bricolla Alp 8000 ft. (Chapman) ; the lowest in Switzerland, Engelberg, about 
3400 ft. (British Museum coll.) ; in France, Bourg St. Maurice 2670 ft. (Chapman) ; 
in Italy, Pre St. Didier 3250 ft. (Chapman). The Bourg St. Maurice record is 
exceptionally low, and it is likely that some of Chapman’s specimens came from 
higher levels in that neighbourhood ; still it is evident that towards the south 
carlinae comes lower than it does in Switzerland. It is found in the extreme 
south of the Maritime Alps both in France and Italy, and this probably is 
the southern limit of its range ; for though Verity notes in the Bollklino of the 
Italian Entomological Society for 1913 that he has a single specimen, a $, 
taken on the Monte Majella (Abruzzi), which he suggests is carlinae, he remarks 
that, as it is a $, he is not certain on the point. If the species really occurred 
in that district more specimens must have been found, for wherever it does 
occur carlinae is always abundant, and Querci does not record it from Central 
Italy. One or two authors have stated that the species occurs in the mountains 
of Arragon, but I can find no confirmation of this, and Rambur does not mention 
any Spanish locality. 

Localities : — 

Austria. — Austria (British Museum coll.). (Wants confirmation.) 

France. — Pralognan (Tring Museum coll.); Abries (Sheldon, Chapman); Larche 
(Wheeler, Chapman); La Grave; Mt. Brevent; Alios; Lavancher; Bourg St. 
Maurice; Lautaret ; Trelechant; Col dc Montets; Val d'Iscre (Chapman); Mont 
Revard; DauphinA Alps (British Museum coll.). 

Italy. — Macugnaga; Courmaycur; ValV^ni; Pre St. Didier (Chapman) ; Valdieri (Revcr- 
din); Vallasco; Dronero (V'erity) ; Campiglio (British Museum coU.). 

Switzerland. — Zmal (Kcverdin) ; Zermatt (Revcrdin, Warren, etc.) ; Bricolla Alp ; Simplon 
Pass; Rhone (Uacier; Fcrpk^le; Vissoye; SaasFee; between Arolla and Haudercs ; 
Piotta ; Mattmark ; Col dc Torrent (Chapman) ; Engelberg (Chapman, British Museum 
coll.); Fusio (Tring Museum coll.); Handeck; Anderegg (British Museum coll.); 
B^risal (Wheeler, Sheldon); Steinental (Wheeler); between Fiesch and Eggishorn 
Hotel; Binn; Saflischtal; Albrun Pass; Ritter Pass; Kandersteg; Laquin Tal; 
Riffel Alp; Lac Tanay (Warren). 


Hesperia frltillum, Schiffermliller. (PI. XXXVI.) 

Identification.— (Pis. XXXI, figs. 2 and 4; and XXXIII.) The 
genitalia of this species were dealt with in detail in connection with the last 
{carlinae). 

General features. — Size, 30-32 mm. There is little individual variation in 
fritillum as to size, but locally, as for instance in Sicily, it sometimes produces a 
slightly smaller form, about 28 mm. Vpperside : — Fore-wings : discoidal series 
incomplete, 3rd spot wanting, 4th (discoidal lunule) very broad and with practically 
straight inner and outer edges ; median row complete, all the spots large and more 
or less square ; outer row wanting ; two subcostal spots present, situated immediately 
above the discoidal lunule ; discal spot present, but narrow and often faintly marked. 
Hind-wings : 2nd and 3rd basal spots usually visible ; median band complete and 
distinct; marginal row complete, slightly less distinct than the median band. 
Underside: — Forc-wdngs : first three spots of discoidal series wanting; discoidal 
lunule and median row very strongly marked, and standing out very clearly on a 
dark background; discal spot narrow, sharply defined and clear; one subcostal 
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spot occasionally discernible. Hind- wings : basal spots present, 2nd equal in size 
to 3rd ; median band complete, but spots between nervures 2 and 4 usually small, 
inner edge of central spot straight ; marginal row composed of four or five smidl spots, 
that between nervures 4 and 6 square, and often nearly separated from the margin 
by the CTOund-colour. The latter is a deep reddish-brown, of uneven density, many 
areas showing darker, giving the whole a mottled appearance. Nervures very 
distinct, outlined in a lighter shade of the ground-colour. 

Comparison with the other Species of the Group. — Fritillum has already 
been referred to in connection with carlinae, so it will only be necessary to 
note briefly the main characteristics which distinguish it from the latter. 

On the upperside, the square formation of all the markings on the fore- 
wings, especially the discoidal lunule, with its almost straight edges, and the 
presence of two subcostal spots. On the hind-wings, the very broad and dis- 
tinct median band. Underside : hind- wings ; the size of the 2nd basal spot, 
nearly or quite equal to the 3rd, the more mottled ground-colour, and the want 
of the rectangle allong4 of carlinae. The corresponding spot in fritiUum is, 
as already noted, square, hardly ever longer than it is broad, and often almost 
obliterated by the ground-colour. It must be noted that the second sub- 
costal spot on the upperside of fritillum Ls not infrequently wanting, when 
it is present, however, it is a very reliable character. 

From serr alulae, typical fritillum is of course at once distinguished by 
the beautiful ground-colour of the underside of the hind-wings ; unfortunately 
this frequently gives place to a greyish or brownish colour, the former being 
sometimes a little yellowish and in consequence similar to serratulae, alveus, 
etc. Such specimens can be distinguished from serratulae by the straight- 
edged discoidal lunule, the great breadth of all the white markings on the 
upperside, and the distinctness of the nervures on the underside of the hind- 
wings, and the mottled character of the ground-colour of the same. 

Comparison with other Approximating Species of the Genus. — In 
this connection we are only concerned with alveus, armoricanus and foulquieri, 
for the size and extent of the white markings render confusion between fritillum 
and the species of the subgenus Hemiteleomorpha impossible, in spite of the some- 
what similar coloration of the underside. Of the three species mentioned, 
armoricanus alone approaches fritillum in coloration, but to no very great 
extent, and it is therefore with the abnormally coloured specimens of fritillum 
that we are principally concerned. These sometimes come fairly close to 
alveus, etc., though usually they are not quite so yellow ; the underside, however, 
in spite of the change of colour, remains somewhat mottled, and this fact is of 
great help in distinguishing alveus and armoricanus. To take these two first. 
Fritillum is best recognised by the square white markings of the fore-wings 
and the great width of the straight-edged discoidal lunule. The clear median 
band on the upperside further distinguishes it from alveus, but is less use in 
connection with armoricanus. On the underside of the hind-wings the smaller 
basal spots and greater prominence of the nervures are very different from 
alveus, but again of less use when comparing armoricanus. From the ^Js of the 
latter, fritiUum (Js are undoubtedly best distinguished by the markings of the 
fore-wings alone ; the $s, to a considerable extent, can be distinguished by the 
greater prominence of white on the upperside of the hind-wings also; this 
beiM but poorly developed in armoricanus $s. 

wme specimens of foulquieri can be troublesome, for the ground-colour of 
the underside of the hind- wings in that species may be a little mottled, and rare 
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specimens of tlie $ ( ? cj too) may have a very frUtUun^hke discoidal limule (see 
figs, 6 and 6, PL XLVII). Such specimens are unusual, and the formation of 
the lunule is not exactly as in fritiUumy but in spite of them frttiUum can almost 
always be identified by ; the straight edges of the discoidal Itmule ; the square 
heavy spots of the median row on the upperside (these spots alone would show 
that the figs. 6 and 6 oifoulquieri just mentioned were not fritiUum); the sharply 
defined, narrow discal spot on the underside ; the dark ground-colour of the basal 
area of the fore-wings underside ; and the smaller basal spots, also underside. 
In frUiUum these latter spots are never as large as the spots of the median 
band ; in foulquieriy etc., they usually are. 

Sexual Dimorphism. — The difference between the sexes in this species is 
very slight. The $ is usually without any lighter scaling on the basal area of 
the upperside of the fore-wings, which is generally present in the (J. The 
latter has, and the $ has not, a costal fold on the fore-wings. 

Variation. — The variation olfrUillum is of a more important character than 
that of carlinae, which is what would be expected, considering its wider distri- 
bution. 

s.-sp. iberica, Gr.-Grsh. (PI. XXXVI, figs. 6-8.) 

This subspecies was described as a variety of cinarae by Grumm-Grshimailo, 
and afterwards attributed by Staudinger to alveus^ which course was followed 
by Mabille. Reverdin, however, proved by dissection that it was a form of 
frUiUum, The type specimens are in the British Museum collection, and come 
from Andalusia ; they correspond exactly with any other Spanish specimens I 
have seen. I have dissected several, and so had Chapman, the result being 
always the same : unquestionable frUtUum. It is a very beautiful form, and 
differs from the type as follows. On the upperside of the hind-wings the median 
band and marginal row of spots are cream-coloured and not white, forming a 
conspicuous contrast to the white of the spots on the fore-wings. On the under- 
side the ground-colour of the hind-wings has become reddish-ochreous, in 
which the latter predominates, and which to a greater or less extent shades the 
whole of the underside : body, legs, inner margin and fringes of hind-wings, 
costa, basal area and apex of fore-wings. The basal spots, median band and 
marginal row are no longer pure w hite, but creamish or warm ochreous, and in 
very extreme examples even the spots on the fore-wings are creamish too. The 
coloration of the underside is somewhat variable, but any specimen placed 
beside one from Central Europe makes a remarkable contrast, the coloration 
of the latter looking very cold in comparison. In the specimens figured, the 
difference of colour hardly shows in the photograph, but it can be seen that the 
spots on the hindwings and the light parts of the ifringes, as w ell as the basal 
area of the fore-wings in figs. 7 and 8, look darker than the corresponding 
features in fig. 4. Iberica is widely distributed in Spain, w here, so far as I can 
ascertain, it replaces the type; it occurs as an aberration in the south of 
France. 

race ( ? s.-sp.) slelUae, Obth. 

This Sicilian race differs from the type only in size and the size of the 
white markings. It is described as being smaller than French frUiUum, with 
the white spots on the imderside of both wrings reduced in size too. The 
specimen which Oberthiir figured was a little smaller than the ordinjuy Central 
European form, and the white markings on the underside were somewhat reduced. 
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This is perhaps merely on account of the reduction of size. It is not a very 
striking form, and there are not sufficient data available to assure one that it 
entirely replaces the type in Sicily, or even that it does so in certain localities 
in the island. I therefore retain it as a variety of doubtful standing, and leave 
it to future observation to settle the point. 

race herrichii, Obth. 

This is a race in which the ground-colour of the underside of the hind- 
wings is more greyish-yellow in tone, with little, or scarcely any, of the typical 
reddish-brown shade. Oberthiir notes it as being “ commoner at Digne than 
the type.” The figure he gives of it is not up to the usual standard of his 
illustrations {LSpidop, Comp., Fasc. iv, pi. 56, fig. 508). It is too yellowish in 
colour, and the shade too even in density (reminding one of alveus, etc.) instead 
of having the mottled effect always present in fritillum, no matter what the colour 
is. Reverdin notes that this variation in colour is by no means confined to Digne, 
but occurs almost everywhere the type does. It is not possible to fix an exact 
shade of colour as constituting herrichii, and I doubt if any specimens will 
ever be found the exact shade of Oberthiir’s figure. It will, however, be safe 
to refer to this name all specimens w'hich have lost to some extent the typical 
red tone and become greyer or more yellowish. The white markings of the 
underside, however, remain white, in spite of the change in the ground-colour. 
I have one or two specimens from Digne in which the median band is slightly 
yellowed, but this is not at all usual, and is more a transition to iberica than 
the result of the herrichii line of variation. Such transitional specimens occur 
in many localities in S. France. 

In the aberrational line there is not much to be noted. I have nev^er seen 
what would be called a really striking aberration of the species. On the 
upperside the distinctness of the marginal row, and the basal spots, and the 
occasional loss of one of the subcostal spots, are the most usual forms of aberra- 
tion. A single specimen from Celles, taken by Chapman, has the basal area of 
the upperside of the fore-wings, as far as the discoidal lunule, suffused with 
white. This apparently is a very rare form. On the underside of the hind- 
wings the most variable feature is the size of the spots of the median band, 
between nervures 2 and 4; occasionally quite absent, normally small, often 
well developed and entirely uniting the band. 

ab. extensa, Warr. 

In this the inner edge of the central spot of the median band, on the under- 
side of the hind-wings, is not rectilinear, but projects slightly towards the base 
of the wing. 

This aberration is very rare in fritillmn, and no very extreme form seems to 
occur ; the most usual form is that with a very slight projection, just sufficient 
to break the typical straight edge. In this particular fritillum is very different 
from carlinae; for it will be remembered that the tendency to this form of 
variation is a marked feature of the latter, and that it occurs more frequently 
in a highly developed form in carlinae than in any other species of the sub- 
genus. 

Date of Emergence and Duration of Flight Period. — The date of 
emergence is one of the most remarkable characteristics of the species. It is 
single-brooded, and essentially a low-level species, and yet it does not appear 
until the end of July or the beginning of August, generally accompanying the 
second brood of the other low-level species. The fact that it inhabits southerly 
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and often very hot localities in the south of France, Spain and even Algeria, 
makes this all the more remarkable. Records of the capture of fritiUum in 
May and June have often been published in the past, but these records, when 
examined, invariably prove to be the result of incorrect identification. One 
alone seems to be well founded; it refers to two specimens in the Oberthiir 
collection obtained from the collector V. Cott, and supposed to have been 
taken on May 11th at Digne. Cott must have taken hundreds of specimens of 
fritiUum at Digne in August and September during many successive years, and 
the possibility of a mistake in the labelling of the specimens must not be alto- 
gether ignored ; but even assuming them to have been taken in May, these two 
specimens alone, as opposed to the sum-total of captures at Digne and every- 
where else, are no reason for doubting fritiUum is entirely a single-brooded 
species, in spite of its very unusual date of emergence. A few typical dates 
may be of interest, showing, as they do, the same characteristics from the most 
northerly localities inhabited by the insect to those in the extreme south. 
Kreuznach (Germany), late July to September ; Sofia, August ; Bourg Argental, 
August 15th, 1913; San Misallo, September; Tramelan, August (Reverdin); 
Fontainebleau, August ; Grdsy-sur-Aix, August 23rd ; Celles, August; Puerto 
Losilla, August 7th ; Tragacete, July 18-26th ; Albarracin, July 28th-August 
6th (Chapman); Ecl6pens, August 9th -14th; Digne, August and September 
(Wheeler); Angouleme, September (Oberthiir). In Italy always found in 
August and September (Verity). These dates give a fair idea of the length of 
the flight period, though probably, judging from them alone, one would con- 
clude it was longer than really is the case. Four weeks is the outside length of 
the time that the insect will be on the wing in any one locality, and very often 
it completely passes in three weeks or even less. The German record probably 
refers to the extreme dates in different seasons. 

Distribution. — FritiUum is evidently a widely distributed species, by no 
means confined to quite southern localities, as it is very generally supposed 
to be. The eastern and northern limits of its range may be said to be unknown, 
which is very surprising for such a finely marked species. It apparently occurs 
in Germany, Austria and the Balkaus, but to what extent we have neither 
records nor specimens to help us in forming an opinion. It extends southwards 
to Sicily and Algiers, thus completely encircling the habitat of carliuae. 

Austria. — Austria (Ueverdin). 

Bulgaria. — Sofia (Reverdin). 

France. — Bourg Argental; (lex; Doubs (Reverdin); Digne (Chapman, Reverdin); St. 
Zacharie (Reverdin, Tring Museum coll., etc.); Fontainebleau; Gresy-sur- Aix ; 
(^Ues (Chapman); Angouleme (Oborthur). 

Germany. — Kreuznach; Ulm (Reverdin). 

Italy. — San Misallo (Reverdin); neighbourhood of Florence (Verity). 

Italy (Chapman coll.). 

Sicily (Oberthiir, Verity). 

Spain. — Andalusia (British Museum coll.) ; Puerto Losilla ; Tragacete ; Canales (Chapman) ; 
Albarracin (Sheldon, Chapman); Vores del Bastareny; Guardiola-Bagd; Serres de 
Berti (Sagarra). 

Switzerland. — Tramelan (Reverdin); Ecl6pens (Wheeler, Reverdin). 


III. ALVEUS Group. 

Structural Characteristics. — Tenth sternite in male incomplete, lateral 
apophyses short, and more or less triangular in form ; cuiller highly developed 
on lines of serratulac group, very large, equal to, or more than, half the total 
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dimenfiion o£ tke claap; the {woxhnal edge xpievea« ttmUiig nitti the efr^er at 
about <»ie-thiid its kng^; style short, sleiider taai eiorved* Teotm Ime ol 
clasp concave. 

CHAKacTSBisTio Faciss.— TJuderdde hind-wings : Sid basal i^t mote or 
less square ; central spot of median band with straight inner edge.* 


Hesperia alveus, Hiibner. (Pis. XXXVH, XXXVIII, XXXIX, XL, 

XLI, XLII and XLIII.) 

Idbntification. — Genitalia, (PI. XLIV, fig. 1.) The uncus long and slender. 
The lateral apophyses of the triangular shape peculiar to the species of this group, 
but with their distal margins concave. The great feature of the clasp is the ouiller. 
Its outline forms slightly more than half a circle, and the curve from the summit to 
the base is quite reg^ar. The dorsal line of the cuiller is straight for a short distance, 
sloping slightly down from the summit of the process to the apex, which is a blunt 
angle usu^ly armed with fine spines. The j^int of this apex is rarely on a level 
wi&L the summit of the cuiller, never above it. The free portion of ^e proximal 
edge of the cuiller is normally almost perpendicular, and quite straight. The 
greatest depth of the cuiller (vertically) is a little greater than the greatest breadth 
(horizontally). The style is very short, and bends over near its base. Antistyle 
directed downwards, usually terminating in a broad hook pointing towards the b^e 
of the clasp. 

Alveus is easily distinguished from armoricanus or foulquieri by the various points 
which have just been mentioned. Those whi^'h should be especially noted when 
comparing with armoricanus are : the concave distal edge of the apophyses ; the 
straight and perpendicular aspect of the free portion of the proximal edge of the 
cuiller ; the blunt apex which is below, or on a level with, the summit of the process, 
but never actually constituting the summit itself ; the great breadth of the cuiller ; 
and lastly, the blunt termination of the hook of the antistyle. 

The characters contrasting most sharply with foulquieri arc, as before, the shape 
and dimensions of the cuiller and the antistyle, and that the side pieces, or stems, 
which support the lateral apophyses are shorter in alveus than in foulquieri. The 
cuiller in alveus stands exactly mid-way between that structure in armoricanus and 
foulquieri in several respects. Whereas in alveus, as already noted, the greatest 
breadth of the cuiller is a little less than its greatest vertical measurement, in 
foulquieri the two are almost exactly the same, and in armoricanus it is only a little 
more than half the greatest vertical measurement. In alveus the free portion of 
the proximal edge of the cuiller is almost perpendicular and straight ; in foulquieri 
it slopes forwards towards the harpe, and in armoricanus it is concave and slopes 
backwards away from the harpe. The whole outline (dorsal, distal and ventral) is in 
alveus more than a semicircle ; in foulquieri elliptic. The form of the apex is variable 
in alveus ; it occasionally assumes a formation very similar to foulquieri, as can be 
seen on Plate XLV, figs. 1 and 2. Although these figures represent the extreme 
form of two subspecies of alveus, the same form occurs in typical Mveus from numerous 
localities. It will be mentioned again in connection with the subspecies themselves. 

General features, — In size alveus may be said to be a variable sp^iea, thoimh this 
will not be noticeable, as a rule, in single localities. The average size in Central Burope 
is 3(>-*35 mm. At high altitudes we get a race which is considerably smaller, 28-29 
mm. This seems to be the smallest variety of the species. Another small race occurs 
in Central Italy, which comes between the two, at 29-31 mm. ; the larger size being 
but slightly greater than the smallest form of the average in Central Europe. In 
the P3rren6es We find the largest constant form 32-36 mm., while single specimens 
reach and even pass this size, e.g, in the Chapman collection there was a 
specimen of mm. — ^locality unknown. Uppersi^: — Fore- wings: dark brown 
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or black, very uniform, with little or no light scaling at the baae. Discoidal series 
incomplete ; 3rd spot always, 2nd often, wanting ; ^scoidal lunule with straight or 
slightly concave outer edge ; median row complete, composed of irregularly shaped 
spots of variable sizes, with the 4th and 6th standing well away from the 3rd and 
7th respectively ; outer row wanting ; discal spot present, indistinct ; one subcostal 
spot present, very rarely two. Hind-wings : black with shades of median band 
and marginal row of spots showing, to a greater or less extent. (Variable.) U nder- 
side : — Fore- wings : discoidal lunule distinct, variable in size, outer edge straight- 
ish, seldom deeply concave ; median row complete ; discal spot fine and distinct, 
set well back from the discoidal lunule. Hind-wings : basal spots present, large, 
3rd more or less square and largest; median band complete or incomplete, central 
spot with straight inner edge ; marginal row composed of five scattered spots, 
variable in size; ground-colour yellowish, sometimes with a brownish, sometimes 
with a dull greenish tinge, of fairly — but not absolutely — even density; nervures 
more visible against the ground-colour than between the white markings, but not 
standing out very prominently, and therefore not catching the eye readily. 

Comparison with the other Species of the Group. — It must be clearly 
understood that this comparison is drawn between typical alveus and the typical 
forms of the compared species. The various local races of alveus are so different 
that they will have to be dealt with separately. We have two species to 
consider : foulquieri and armoricanns. The former is the most difficult species 
to distinguish from aliens, which has a decided tendency to approach foulquieri ; 
one often finds single specimens among quite typical alveus which are exceed- 
ingly g(KMl imitations of foulquieri. On the whole, the (^s are fairly easy to 
identify, but the ^s are much more difficult, and require considerable experience 
before one can feel really confident about them. The first thing to note when 
comparing alreus and foulquieri is the shape of the wings in each. In alveus 
they are narrower in proj)ortion to their length, and the outer margin of the 
fore-wings is curved throughout, from the apex to the hinder angle. In foul- 
quieri the wings are broader, and the outer margin of the fore- wings is much 
less curved, and practically straight from nervmre 6 to the hinder angle. This 
])oiiit will be very clearly seen in the enlarged figures of the two species on 
Plates XXXVII and XL\ II. In alveus the ground-colour of the upperside is 
a uniform blackish-brown, with a dusting of light grey scales ; in foulquieri it 
is more variegated, certain areas being broadly lighter owing to the presence 
of a considerable quantity of light, almost white scales among the darker ones. 
This difference is very pronounced among the The white spots of the fore- 
wings in alveus are small and of irregular sizes, the di.scal spot often very incon- 
spicuous, and the discoidal lunule narrow, with a straightish or slightly concave 
outer edge ; whereas in foulquieri all the spots are larger and more or less 
square, the discal spot and the discoidal lunule broader, the latter often 
resembling a capital I. The hind-wings, usually black with a faint indication 
of the median band and the marginal row in alveus, have in fouhjuieri the basal 
spots, median band and marginal row all showing very distinctly, sometimes 
almost white, with little or no dark scaling. All these features render the 
of the two species moderately distinct, but the ^s of foulquwri are often less 
characteristically marked, and the greenish scaling which usually covers the 
whole of the upper surface of the wings may be found in alveus is too, though 
not a normal feature of that species. Two $s, t\q)ical of foulquieri, are shown 
on Plate XLVII, figs. 5 and 6. The latter (race pwena) is obviously/ow/^^ncn, 
the short broad wings and the heavy white markings of the hind-wungs in 
connection with the broad discoidal lunule and evenly marked median row of 
TRANS. ENT. SOC. LOND. 1926. — TART I. (NOV.) I 
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spots, and the dense green superscaling obscuring the ground-ooloui, are all very 
characteristic of the species. Fig. 6, however, a specimen from the locality 
from which the type specimens came, taken by Foulquier himself, is very like 
some alveus $8, for instance that on Plate XXXVlI, fig. 8. The latter, although 
it has a strong look oifoulquieri, can be distinguished by : the more elongat^ 
form of the wings ; the perfectly curved outer margins of the fore-wings ; the 
narrower discoidal lunule, which is not as broad as is normal to foulquieri ; and 
the position of the spots of the median row, the 4th and 6th well separated from 
the 3rd and 7th. These spots may occur aberrationally in a similar position in 
foulquieri, but rarely both pairs are affected in the same sj^cimen ; normally they 
are almost or quite touching. Fig. 6 on Plate XLVlI shows a $ specimen 
perhaps more difficult to distinguish, but the breadth of the wings and of the 
^coidal lunule is noticeable, and though the fore-wings are more curved than 
in the cJ, they still are less curved than in $ alveus. The underside, too, gives 
us some help in distinguishing the $s of the two species, though, strangely, it 
is less use in the case of the cJs. In the most /ot^uim-like $8 of alveus the 
ground-colour of the underside of the fore-wings is blackish-grey, with some 
white suffusion along the inner margin and costa, the fringes white, and the 
apex tinted the same colour as the ground-colour of the hind-wings. In 
foulquieri the whole underside of the fore-wings is tinted with ochre, including 
the fringes, and the ground-colour of the lund-wings is ochreous too, and 
usually yellowish to yellowish-green in alveus ; this gives the whole colouring 
a much warmer effect in foulquieri, than is ever seen in alveus. Another 
useful character on the underside is the size of the discal spot, generally 
very narrow and linear in aspect in alveus, and normally much broader and 
with suffused edges in foulquieri. 

From armcmmnus, alveus is best distinguished by its greater size and, in 
proportion, smaller white spots on the upperside of the fore-wings, and the 
absence of distinct white markings on the upperside of the hindwings. Under- 
neath, the ground-colour of the fore-wings is dark, often blackish, and that of 
the hind-wings yellowish and never orange. The white markings on the under- 
side of the hind-wings in armoricanus are reduced in size, in keeping with its 
smaller size in general ; in small specimens of alveus (from low levels) this is 
not so, the white markings retain their normal dimensions. Thus, small alveus 
make a remarkable contrast with armoricanus of approximately similar size ; 
for, in the former, we have normal-sized markings of typical alveus on both 
upper- and undersides, and, in the latter, slightly stronger white spotting on the 
upperside of the fore-wings, and much stronger on the hind-wings, and slightly 
reduced white markings on the underside of the latter. These distinctions 
should usually suffice in the case of alveus, but there are one or two other dis- 
tinctive features about armoricanus which will be noted in connection with that 
species. Small specimens of alveus are very rare in the lowlands where 
armoricanus occurs, so as a rule size by itself will be sufficient to distinguish 
alveus; also the date of capture is a most valuable aid in identification. 
Accurate data labels will in numerous cases greatly simplify the identification 
of various forms of alveus, and carefully recorded ^tes will prevent confusion 
arising between aberrations of alveus and serratulae in southern localities. 

COMPAKISON WITH OTHER APPROXIMATING SpECIES OF THE GeNUS. — With 
the exception of serralulae, no other species approaches at all closely to alveus, 
and of course it is only aberrant specimens of the former that do so. These 
aberrations of serratulae have been already described, so it only remains to 
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eomadet here the aberrant forms aheue, which sometimes resemble oarUnae 
a littls too. 

Bpeoimeus with the 3rd basal spot on the underside rounded in a manner 
BOggmve of serriUulae (see figs. 4-6, PL XXXVIII) can be identified by : 

(1) the heavier nature of the basahs^ts themselves, and of the median band; 

(2) t^ character of the nervures, visible against the ground-colour; (3) by the 
position of the spots of the median row on the upperside, 3 and 4 well separated 
and 6 well away from 7. In serratvloe, although a little variable, these spots 
are usually much closer together, if not touchi^. In alveus their position is 
very constant. From carlinae, the larger size combined with the uniform 
blaekish-brown ground-colour of the upperside ; the small sharply-defined white 
spots of the fore-wings and the almost unmarked hind-wings; the yellowish 
groimd-colour of the latter wings and the broad median band on the underside 
suffice to distinguish alveiis ; for in carlinae the ground-colour of the upperside 
is variegated by thick scaling of lighter colour in certain areas, the spots having 
a softer outline and the hind-wings showing a certain amount of marking, etc. 

In the very small mountain race of ^veas, which is often smaller than 
carlinae, these same points hold good; and, in addition, one may note the 
absence of the rectangle allong6 — which is often present in full-sized alveus — 
and the very narrow, often almost invisible, discoidal lunule on the upperside. 

Vwm frUiUum and cinarae there will never be any difficulty in distinguish- 
ing alveus, the characteristic features of both these species being too pro- 
nounced. The species of the subgenera Hemiteleomorpha and Teleomorpha 
need hardly be taken into consideration, though possibly a beginner might 
find specimens of the ab. exlensa (PI. XXXVIII, figs. 7-12) a little similar to 
cacaliae or andromedae. From the former, alveus can always be distinguished 
by the presence of the discal spot, the form and presence of the basal spots, etc. ; 
from the latter, by the absence of the 2nd and 3rd strongly developed and well- 
separated subcostal spots, and the absence of the well-known exclamation 
mark on the underside of the hind- wings, only to mention a few of the numerous 
points of difference. 

Sexual Dimorphism. — There is a marked difference in the coloration of 
the sexes in alveus. The upperside of the cJ is an even blackish-brown with 
little or no light superscaling ; the upperside of the $ is always fairly thickly 
covered with golden scales with a greenish tinge, especially on the basal half 
of the fore-wings and along their outer margins, and on the median band 
and marginal row of shaded markings of the hind-wings, while between these 
areas one sees the ground-colour in dark patches. This scaling is very conspicu- 
ous when the insect is freshly emerged, but it soon wears off, and w orn specimens 
might appear to be almost without it. It will be seen, however, on close in- 
spection, that this appearance is only the result of wear and that the scales 
were originally present. In the ?, also, the discoidal lunule is often broader than 
in the (J, which contrasts remarkably with the tendency to reduction in size of 
the spots of the median row, the 3rd and 5th being often smaller in the $, the 
latter frequently wanting. The cj has, and the ? has not, a costal fold on the 
fore- wings. 

Variation. — ^The variation of alveus is of the greatest interest, and at the 
same time extremely complicated. A species, probably of no great antiquity, 
certainly of poor stability, with a great tendency to individual variation and 
an enmmous range of distribution, provides one with every i^uisite for the 
production of chaotic variation. The different climatic conditions prevaibng 
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in rmiom paxtB of ike Bftkearotic am hevi$ taltan fntt effect M Hdl imfem- 
sionable subject^ and we see the result in the nninerotis dioeely relaMd mmm 
which have attained specdfio standing. We have still farther evidcBce ei^ks 
workii^ in the numerous mibspecieB, some of which m ^v^oped that 
they are but little removed from the final step which will separate them 
de^tely from edvew. We will otmsider the subspecies which we have so far 
been able to define, in order of their apparent importance. 

s.-sp. sifanicus, Gr.-Grsh. (PL XXXIX; genitalia, PL IX, fig. 6.) 

This is a very distinct form, more eastern than European, well distributed 
in the Caucasus, but nothing approaching it is known from other parts of 
Europe at present. 

The most characteristic features of the subspecies are on the underside ; on 
the upperside there is little to distinguish it from the type. The outer margins 
of the fore- wings are possibly a little more curved, especially at the hinder 
angle; the discoidal lunule is very narrow, practically straight, and sharply 
defined, and the 2nd spot of the me^an row is often placed less directly over 
Ist, i.e. slightly more towards the outer margin of the wing. On the underside 
the ground-colour of the fore-wings is paler on the whole, the spots of the median 
row are edged with a very fine black line, and there is a marked marginal white 
band,* very broad at the apex, tapering off to nothing at the hinder anj^e. 
(These two characters are sometimes seen in Italian foulquieri.) The hind- 
wings show a combination of the features of serrafulae and alveus. The ground-* 
colour is of perfectly even density, as in serratulae ; the nervures also show, as 
in that species, between the white spots and not against the ground-colour. 
The white markings, however, are more those of alveus, but are even heavier 
and squarer, the basal spots large, the 3rd practically a rectangle, the median 
band united, the spots between nervures 2 and 4 usually well developed, the 
marginal row sometimes broad and continuous, but sometimes leas so. The 
white markings on the upperside of the hind-wings are very variable, sometimes 
very strongly marked and clear, almost white, occasionally as inconspicuous 
and dark as in alveus, 

A very interesting point about this subspecies is, that it forms a remarkable 
transition to the Chinese species schansiensis, the characteristics of the under- 
side of the latter being merely a magnification of those of sifanicus. 

The distribution of sifanicus is apparently considerable, though specimens 
are only known from a very few localities ; i.e, Achalzig ; Borshom ; Ararat ; 
Kuban (? only the mountain districts) ; Adshara (Caucasus) ; Urmia (Persia) ; 
and Kulm Nor (Tibet) (Reverdin). 

s.-sp. accrete, Vty. (PL XL.) 

This subspecies is probably the most interesting variety to European ento- 
mologists, forming as it does a perfect transition to foulquieri, both structurofly 
and supei£cially.* 

Of large size, keeping to, and surpassing, the largest average size of the 
type, 32-36 mm. 

* The original descriptions of this subspecies and the following one (cenlrMispantae) 
were va^e and inaccurate. 1 therefore have left the more detailed desoriptuma of 
both, winoh had been draw up more than a year before the pubUoatkm of Verity's names 
in the Entcmologid's Record (vol. xxxvii, pp. 55 and 56). Venty gave, at the same time, the 
name gnmdis figures of Oberthiir's, of some specimens from St. Martin de Vtaubie. 
These specimens are merely foulquieri, to which grandis falls. It is not without inlaresl 
to note that the form of alveus found at St. Martin de V^ubie is imall and dask, and 
praotioally identleal wltli the average Central European form. 
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Vpfemde Fore-wings : ground*<5oIour variegated, basal and outer marginal 
areas tniokly scaled with grey in the <?, and yellow-green in the ?; white spots of 
median row larger than in aheua, but retaining the same positions as in the latter ; 
discoidal Innule also slightly larger, varying in form as in alveus. Hind-wii^ : 
strongly marked ; median band and marginal row much lighter than in alveus, in 
white scaled with darker {i.e. scales of the ground-colour) ; in the $, yellowish-green. 
Underside : — Fore- wings : ground-colour more variegated than in alveus, basal area 
greyish, spots of median row largo. Hind-wings : basal spots and median band 
very large ; grotmd-colour yellowish, lighter than in alveus and less even in density, 
being slightly mottled with darker in places ; the white spots of the median band 
tend to M outlined in black. Inner margin variable, but most often of a light 
colour, rarely so dark as in alveus. Nervures distinct, and outlined in a lighter 
shade of the ground colour. 

Genitalia. (PL XLV, fig. 2.) The genitalia of accreta make a remarkable 
approach to foulquien in the form of the cuiller. This is specially noticeable 
in the formation of the apex ; the free portion of the proximal edg(‘ of the cuiller 
from the apex to the point of junction with the styhfer slopes forward as in 
foul^ieri, and in consequence brings the apex much closer to the harpe than in 
typical alveus. The cuiller is also distended ventrally in a manner suggestive 
of the elffect of the same influences that developed the great distal distension in 
foulquieri, and the length of the side jiieces which support the lateral apophyses 
is also somewhat similar to that sjiecies. This type of cuiller is more or less 
constant in accreta, though subject to variation within certain limits, some 
specimens inclining even more to foulqutert and others being nearly typical, 
i.e. like alveus. The formation is. how^ever, essentially nearer alveus than 
foulquieri. The summit of the cuiller is lower than, or level with, the dorsal 
ridge of the harpe, as is the case in alveus, and not well over it as in foulquien ; 
also the greatest breadth of the cuiller never anything hke equals its greatest 
vertical measurement, being usually at least one-fifth less. The broad antistyle, 
too, is closer to that of alveus, as is also the formation of the styhfer. 

Habitat: — Gavarnie and Cauteret in the Western Pyrenees; probably 
widely distributed throughout the range, above 3000 ft. 

This beautiful subspecies stands very distinct from the type form in size, 
marking and coloration ; it is proportionately all the more similar to foulquieri. 
In the neld it will always be possible to keep foulquien distinct, for, so far as 
is at present known, the t^^o do not occur together, foulquien being unknown 
in the Pyrenees. With unlabelled cabinet specimens great care will be required 
to ensure correct identification. 

The principal points which distinguish accreta are : — in the o • slightly 
smaller spots of the median row on the upperside, of irregular dimensions, with 
the 4th standing well aw^ay from the 3rd ; the discoidal lunule with less straight 
edges, seldom assuming the capital I formation ; the discal spot smaller and 
more suffused; the light scaling at the base of the wings is grey and thinly 
dispersed, rather than white and very dense. On the hind-wings, upperside, 
the basal spots are only rarely at all visible, and never white and pronounced 
as in foulquieri, and the other white markings are never, or very rarely, as free 
of dark superscaling as in the latter. In general, the specimens lack the regular 
appearance of alternating black and white banding so characteristic in foulquien. 
and the outer margin of the fore-wings is more curved below the apex than in 
foulquieri, but not invariably so. The imderside is practically indistinguishable, 
as are the $8, except for the curvature of the outer margins of the fore-wings. 
To distinguish the ejs is not so difficult as the description might lead one to 
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suppose, and some well-mark^ $s can be distinguished toO| Imt ns n role 1 
should hesitate to diagnose either insect if the locaUtjr of captate were un- 
known, unless some specimens of the ^ were available. 

s.’sp. centralhispanlae, Vty. (PI. XU.) 

This subspecies is to some extent a further step on the lines of oooretoi and 
the result is without question the most remarkable form of the species l^own 
to science. 

Upperside : — ^Fore-wings : strongly marked ; spots of median row inclined to 
be squarish; discoidal lunule narrow ; discal spot very distinct ; basal area of winffS 
in (J densely scaled with greyish-white, in a manner suggestive of /oufauim. Hind^ 
wings : — (J : all the white markings showing very pronouncedly, the basal spots 
even being visible. The median band in one specimen is practically without dusky 
superscaling. In the $ the hind-wings are not more strikingly marked than in 
alveus. U^erside : — Fore-wings : the ground-colour much paler than in alveus, 
yellowish-white or grey, only showing darker spots m one or two places on each side 
of the median row, and between the discal spot and discoidal lunule. Hind-wings : 
ground-colour very similar to that of H. carthami, very variegated, distinctly 
mottled lighter and darker, with a fine dark outline to most of the white spots. 
Inner margin lightish grey. Size, 32-36 mm. 

Genitalia. (PI. XLV, fig. 1.) The genitalia, as will be seen, are very similar 
to the genitalia of accreta. The cuiller is not quite so distended distally, and the 
apex is even closer to the harpe. The antistyle is hardly hooked at all, and of 
great breadth. These points, however, vary slightly in the only ^ that 
have been available for dissection. The side pieces of the lateral apophyses 
are of unusual length. 

Habitat : — Spain. Widely distributed and by no means confined to Central 
Spain. Canales (Logrono); Tragacete (Cuenca); Sierra Nevada, Sierra de 
Alfacar (Andalusia), etc. 

Several points in the facies of this subspecies, as well as the likeness in the 
genitalia to accreta, show that the two have originated on similar lines, but some 
cause has turned centralhupaniae in another direction ( ? mimicry), and this has 
greatly emphasised certain of its characteristics. At the first glance these 
specimens will strike one chiefly as being carthamL Owing to the want of 
colouring, this is not quite so conspicuous in the photographs (PI. XLI) as in 
nature ; still, the extraordinary amount of white on the upperside, especially on 
the hind- wings, and the almost typical carthamiAjke underside, will be notic^ by 
everyone. The pale ground-colour of the fore-wings, underside, the mottled 
ground-colour of the hind-wings, the dark outlinings to the white markings and 
the development of the pointed spots with black centres at the anal angle, all 
unite to produce the carthami effect ; while the $ specimen (fig. 8) happening to be 
of the ab. extmsa form, with a projection from the inner edge of the central spot 
of the median band, is yet more similar. Added to this, in the localities from 
which the specimens come, carthami is known to occur, and the two species 
approximate very closely in size. It is remarkable that both steadily increase 
in size as one goes from north to south in Spain. The photographs on Plate XLI 
ahow this plainly. Fig. 1 is from Canales in the north, fig. 3 from Central 
Spain, and fig. 6 from the south. 

Carthami from northern and central Spain is small, little if any laxser 
than alveus, while it is finely developed in the souih, where ahius luso 
is much larger, though not quite as large as carthami. To distinguish between 
the latter and cent^Mispaniae is no easy matter, and, as usual, especially 
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difficult m the case of the $. The experienced collector may be able to make 
a guess at the identity of centralhispmiae by the general look of the specimen, 
which retsdns some look of alveus, and possibly more of foidquiert; but I can 
oidy detect two points which offer a fairly reliable means of identifying it. 
Pirrtly, the discal spot is set well back from the discoidal lunule at its lower 
end, aa it always is in alveus. In fig. 6, PI. XLI, the separation of these two 
spots is not as pronounced as usual, but on the upperside of the same specimen 
it is (see fi^. 6). The unusual breath of the di^oidal lunule is of course the 
cause of this. In carthami the discal spot and the discoidal lunule are almost 
touching at their lower ends. Secondly, there is the typical alvean arrange- 
ment of the spots of the median row, spots 4 and 6 separated from 3 and 7 
respectively. In most carthami these spots are almost or quite touching. Careful 
observation of these two points should enable most of these remarkable alveus to 
be identified without recourse to dissection. 

The character given by Rambur, the colour of the clubs of the antennae, 
is not reliable in Central Spain, but it may possibly be so in the south. In 
alveus it is usually a light orange, in carthami often nearly black *, but it can 
be a blacldsh-red, or quite orange. 

From serralulae, which also occurs with it, cerUralhispaniae can be separated 
by the very mottled ground-colour of the underside of the hind wings, and the 
plainly viable nervures; and horn foulquieri by the mr^Aami-like features. 

Although no very great number of cerUralhispaniae are available, there is 
not much doubt that it replaces typical alveus in Spain. 

s.-sp. centralltaliae, Vty. (PI. XLII, figs. 1-7.) 

This subspecies is the smallest known subspecies, averaging in size 28-31 
mm. Occasional specimens are as large as 34 mm., but they are exceptional. 
In spite of its small size, the white markings of the upperside of the fore-wings 
keep on the whole fairly pronounced, while those of the hind-wings vary greatly, 
especially in the which often show a very distinct white median band 
(see fig. 3), and at other times no more than is normal to typical alveus. The 
band, however, even when most distinct, is narrower than in alveus. On the 
underside the white markings of the fore-wings are as large as, or larger than, in 
alveus, while those of the hind-wings are on the whole narrower. Occasional 
specimens occur with the median band increased in width, but though this 
looks very broad and gives the specimen a look of foulquieri, it is more owing 
to the reduced size of the wing itself than to the increase of white, which is 
still hardly as broad as in typical Swiss alveus. 

The principal features of the subspecies are : reduced size accompanied by 
full-sized white markings on the fore-wings, upper and underside ; and reduced 
white markings on the hind-wings, both upper and underside, though frequently 
less suffused with dark scaling on the upperside. Replaces alveus in Central 
Italy. 

Verity notes that certain specimens of cerUralitaliae are very difficult to 
distinguish from the small form of Italian fouhuieri, but it seems that it rarely 
is anything like so heavily scaled with greyish-white on the upperside of the 
fore-wings as is the latter, and in the majority of cases it should be possible to 
distinguish it, as one would type alveus from large foulquieri. 

The minor variation of alveus is considerable, and very difficult to 
deal with in any concise manner. Of ordinary varietal races there appear 
to be two, both fairly well defined, which have already been described ; the 
first is : 
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race ryffelensis, Obth. (PI. XLIII, figs. 1-8.) 

This is the smallest race of the species. The (Js 28-29 mm., the $s the 
same, but rarely a little larger, attaining 30 mm. 

Upperside : — Uniform dark brown, with the median band and marginal row 
showing faintly on the hind-wings. The $ with a very slight quantity of golden 
scaling on the basal area of the fore-wings. All the white spots of the fore-wings 
reduced to the merest points, but still usually all present. The 5th spot of the median 
row is occasionally lost. Underside: — Fore- wings : grey with a slightly washed 
appearance, the white spots larger than on the upperside, but dull and neither 
sharply outlined nor contrasting at all strongly with their surroundings. Hind- 
wings : ground-colour yellowish, median band narrow — much narrower than in 
small specimens of type alveus — reduced in proportion to the size of the specimen, 
with even edges and the spot between nervures 7 and 8 the same width as the spots 
adjoining it, or if very slightly broader, extending beyond the others in an outward 
direction, and not basad. 

More confusion exists concerning this beautiful little race than possibly 
about any other. For this Oberthiir himself was largely responsible, for none 
of the figures he gives can be said to be really typical of ryffelensis, and the two 
(Js he illustrates on Plate LIV, figs. 470 and 471, in vol. iv of his Lepidopt. 
Ceytnp. are nothing but alveus with somewhat small white spots on the upper- 
side. The underside figure especially has no resemblance to ryffelensis. Con- 
sidering this, it was not surprising that collectors began to call any alveus with 
small white spots on the fore- wings ryffelensis, and Verity refers to it as the 
mountain race of alveus. This, though correct in one sense, is not so in the 
general sense, for there is no difference between alveus of the plains and those of 
the Alps, as a whole. Hyjjelensis is a specialivsed race of the mountains, but 
the type form occurs everywhere in the mountains too, and of course numerous 
varietal forms. The type varies from strongly marked specimens, like those 
on Plate XXXVII, to very lightly marked ones, with spotting little or no 
stronger than in ryjjelensw (see figs. 9-12, PI. XLIII). All these forms are 
common at any altitude the species inhabits. The last-mentioned figures 
(on PI. XLIII) are not unlike some of those Oberthur gives as ryffeleusis. If 
it had not been that Keverdin, in his “ Revision of th(‘ genus Hesperia,'' had 
described ryffelensis from some of Oberthur’s own specimens, I w^ould have 
disregarded ryffelensis altogether, considering it an aberration with small 
white spots on the fore-wings, an aberration quite unworthy of a name, as it 
is often difficult to find two specimens with spotting of exactly the same size. 
Ryffelensis is, however, a very distinct race, and is distinguished by the 
characters of the underside already mentioned, as wo*ll as by its diminutive 
size and the fine white markings on the upperside. To emphasise this, fig. 10 
on Plate XLIII w^as included, to compare with the photographs of the underside 
of ryffelensis. On the upper^ide of fig. 10 the white spots of the fore-wings are 
reduced to points, and the specimen is also somewhat undersized. It is, however, 
still larger than ryffelensis, and is distinguished from the latter by the charac- 
teristics of the underside : the less suffused and more sharply defined markings 
of the fore-wings, and the larger white markings of the hind-wings. 

On Plate XLIII, figs. 1-4 are photographs of two of Oberthur’s own specimens 
from Larche, which were given to Reverdin, and very kindly lent to me by him 
especially to illustrate this work. Figs. 5-8 on the same plate are specimens 
taken by myself in the Orisons, the most easterly locality from which the race 
has yet been recorded. It is by no means a common form, and has not been 



Trans EInt Soc London Vol 74 


Plate X LI 1 1 



^/ s f ? i t 

N a II 

1 ind ’ r 1 I i Ot /t s L II L 1 

3 \nd \ 

ind t) Ll n ei u uit Lj i I'^ons 

7 ind b . 

9 rT (ab ) L i \ in 

10 liblRtdu til. u iih tiheide 

11 » lab ) Pon 1 1 t SI n 1 

2 t ( ill b iis I 1 1 



121 


Monograph of the Tribe Hesperiidi. 

found under 6000 ft., but it ascends to well over 7000 ft. It is usually on the 
wing in late July and early August. Localities : Riffelalp (Zermatt) ; Larche 
(Basses Alpes) (Oberthtir) ; Taeschalp (Zermatt) ; La Vanoise (Savoie) (Rever- 
din) ; Alp Scharmoin, on the lower slopes of the Parpaner-Rothom (Grisons) 
(Warren). 

The second is : 

race ( ? s.-sp.) trebevicensis, nov. (= reverdini^ Schawerda nec Oberthiir). 

This race was described by Schawerda from and 2 $ taken at Trebevic, 
Bosnia, and was noted as differing from the type in being slightly larger, with 
the ground-colour of the upperside lighter brown and not so black as in typical 
alveus, and with the white markings strongly pronounced. The underside has 
all the white markings broader and the ground-colour of the hind- wings paler 
yellow. All the wings are said to be a little broader than in the type. I have 
never seen this race, but Reverdin, w^ho has, states that it is a very striking 
variety. It was unfortunate that Schawerda selected a name which had 
already been used by Oberthiir for a closely allied species, especially as it 
seems most probable that trebevicensis is a subspecies, though at present one 
cannot be quite certain. 

race jurassica^ nov. (PI. XLII, figs. 0~12.) 

This race in some ways might be considered a transitional form between 
alveus and the s.-sp. accreta. Full size of type, or slightly smaller. 

Upperside : -Forowings : broader in proportion to their length than in alveus, 
the outer and inner margins being almost equal in length. The white markings well 
developed, the spots of the median row’ tending to become squarer, with the 6th 
(usually very small) often one of the largest, and more or less square, writh its outer 
e<lge quite straight. (A character ofttm seen in centrahiaUae.) Hind-wings ; as 
in the type. Underside Fore-wings : practically as in the type. Hind-wdngs ; 
ground-colour somewhat motth'd and very bright yellow-orange, but of little 
density, .so that the black scaling underneath shows through strongly, giving the 
wdioh* a darker, although brilliant, effect. The median band slightly, or consider- 
ably narrower than in the type, occasionally as broad ; basal spots also reduced in 
size, Nervures ^e^y prominent, outlined in bright yellow-orange. Occurs racially 
on the Grand Saleve and in various localities in the Jura. 

The remarkable clearness and prominence of the nervures on the under- 
side of the hind-wings is the most striking feature of this race ; owing, how- 
ever, to the loss of colouring in the photogra])hs, they do not appear at all so 
prominent as in reality. Fig. 10 gives a fairly good idea of them, especially 
if it be compared with the forms of the species on Plate XXXVIII. The ^ 
shown by fig. 9 has not the 6th spot quite so square as it usually is, but it 
illustrates the characteristically broader form of the fore-wdngs very well. 
One may add that the characteristic prominence of the nervures in jurassiva 
usually attains a greater degree of distinctness than do the nervures in foul- 
quieri or armoricanus. On Plate LII, fig. 8, a specimen is showm from the 
neighbourhood of RiVoli (nr. Turin). It is a fairly typical specimen, but the 
nervures on the hind-wdngs are a little more conspicuous than is usual, and the 
white spots on the upperside of the fore-wings (not shown) are also somewhat 
stronger. In these respects it is a little similar to jurassim, but it could not be 
said to belong to that race; it also approaches cc^itralUxiliae, but is larger than 
that subspecies. It is an interesting specimen, standing between these two 
varieties and the type, though nearer to the latter ; and is also of interest as 
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Rivoli is one of the localities where both alveiLS and fcndquieri occur together. 
On the upperside this specimen does not bear the least resemblance to foul- 
quieriy any more than it does on the imderside in spite of its suggestively 
prominent nervures. 

Coming to the purely aberrational forms, the most striking is : 
ab. extensa, Warr. (PL XXXVIII, figs. 7-12.) 

The variety in which the inner edge of the central spot is no longer 
straight, but projects sharply towards the base of the wing. 

This aberration, which is not very rare, is on occasions very finely developed. 
The great interest attaching to it is, of course, the fact that pronounced 
specimens such as figs. 10 and 11 are almost (or quite) indistinguishable from the 
African species numida. Every conceivable transitional form occurs, and 
sometimes the development of the projection is not the same on both wings. 
It occurs in both sexes. 

ab. serratulaeformis, nov. (PI. XXXVIII, figs. 4-6.) 

Specimens in which the 3rd basal spot on the underside is more or less 
rounded at its ends and sometimes oval in shape, resembling the corresponding 
spot in serratulae. 

This aberration, which occurs in both sexes, can be fairly similar to serra- 
tulae, but knowing that it exists, it will not be likely that specimens of it will 
get confused with the latter. The specimens affected, being otherwise typical 
of alveus, have all the other markings in the heavy style peculiar to that species, 
which one never finds in serratulae; also the nervures can be seen quite dis- 
tinctly against the ground-colour of the hind-wings, underside, which colour is 
not of the perfectly even density typical of serratulae. To this can be added 
the characteristics of the upperside of both species. 

ab. lineolata, Rev. 

A very rare aberration, in which the first spots of the median row and dis- 
coidal series are united, on the upperside, forming a short white line along the 
inner margin. 

Further aberrational variation consists almost entirely of fluctuations in 
the size of the white spots of the fore-wings, both upper and underside. It is 
most noticeable on the upperside, specimens occurring which show every 
possible development of these spots from the merest points, almost invisible, 
to a size as large as that of the markings in accreta, but even when most fully 
developed they retain the irregular formation which is such a striking feature 
of the insect. Two specimens of the former extreme are shown on Plate XLIII, 
figs. 11 and 12. Between these and the type, one must apparently place : 

ab. (? race) scandinavicus. Strand (= alticola. Rebel; baUotae, Obth.; 
suflusa, Strand ; serratuloides, Heinrich). 

This aberration is merely alveus with very small spots on the upperside of the 
fore-wings, no other point distinguishing it from the type. It is supposed to 
be racial in Norway, but judging from our experience of the species in other 
localities, one cannot but doubt this, for the type form, and very strongly 
marked specimens, are by no means uncommon in Norway and Sweden. 
Specimens such as Oberthiir figured ocom everywhere with the type as aberrations. 
Rebel’s tjrpes of alticola came from the Stelvio Pass, but series from that 
locality plainly show that such specimens are purely aberrational there also. 
Strand notes that his types are similar to certain specimens of alveus from 
Bergiin, on the Albula Pass. These small aberrations from Bergun are exactly 
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the same thing as the Stelvio aberrations and Oberthiir’s figures. It is of 
course quite impossible to say with any certainty what specimens have the 
white markings sufficiently reduced to bring them under the name scandinavicus. 
Strand’s aberration suffusa is only a further degree of the same form of 
variation, so is serratuloides of Heinrich ; it is entirely impossible to maintain 
the two latter as distinct from scandinavicus. 

Date of Emergence and Duration of Flight Period. — Alveus is a 
single-brooded species, usually appearing on the wing in July or late June. 
This applies up to an altitude of about 5000 ft., above which level it emerges a 
little later, but not much, excepting the race ryffelensis, which most usually 
does not emerge until late July or early August. In the lowlands the flight 
period may be said to be from late June to late August or early September, 
and in the Alps from early July to September. In the lowlands single pre- 
maturely emerged specimens are occasionally found in May, but this is an 
extremely rare occurrence, only three authentic cases being known. Numerous 
records of May alveus exist, but these on examination always prove to refer to 
armoricanus. The three cases mentioned are : (1) a taken at Locarno 
between the 19th and the 26th of May; (2) a q from the Grand Saleve also 
taken in May by M. Rehfous of Geneva (Reverdin) ; and (3) a $ taken on May 
24th at Branson (Valais) (Warren). The occurrence of these three specimens 
is of course no ground for supposing the species to be double-brooded. The 
emergence of the species is somewhat extended, so although from early July 
to the end of the first half of August is the time of greatest abundance of the 
species, one can find it in decreasing numbers for another month. August 
records are plentiful, but September ones are few and far between, which 
probably is owing to the want of collectors more than the absence of the insect ; 
for where specimens are plentiful in late August, as in many parts of the Alps, 
there is no doubt they could be found in early September too, if they were looked 
for. Even in such a hot and low^devel locality as Follat^erre in the Rhone 
Valley it can often be seen in early September; and there is a beautiful fresh 
specimen, a which was taken in the Maderanertal on September 5th, by 
H. C. Lange, in the Chapman collection. The latest date 1 have found for the 
species is September 30th, on the Riederalp (Reverdin). 

Distribution. — One of the most widely and universally distributed species 
of Hesperia, found most frequently in alpine and subalpine regions, but occurring 
plentifully in many lowland localities. Since the discovery of annoricanus, 
it has been frequently said that alveus is entirely an alpine species. This of 
course is not so, and alveus often flies on the same ground as armoricanus. Its 
vertical distribution is extensive, as it ranges from little above sea-level in 
Belgium to over 8000 ft. in the Alps, and quite possibly higher, but the greatest 
elevation from which I have seen a specimen is just over 8000 ft. This specimen 
was taken by Chapman on the Bricolla Alp, and is a perfectly typical one. 
European localities : — 

Austria. — Austria (Reverdin); Stelzing (British Museum coll.); St. Anton; Carintbia 
(Chapman). 

Belgium. — ^Virton; Wellin (Reverdin). 

Bulgaria. — Mt. Vitos; Mus Allah Mts. at Slivnitza and Varnik (Graves coll.). 
Czeoho-Slovakia. — (No records, but the species must certainly occur there, approaching 
the frontiers as it does in several localities.) 

France. — LaPreste; Abrids; St. Martin de V6subie ; Luchon ; Brignole; G6dre; Cauteret 
(Reverdin); Larche; Lautoret; Grand Scd^ve (Reverdin, Chapman); Gavarine 
(Warren, Chapman) ; Bobbie; !^urg St. Maurice; La Grave; Barcelonette ; AUos; 
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Lq Chapeau ; Buivnasoo ; Mt. Br^vent (CSiapxnan) ; St. AIaiirioe«8tu>-MaieUe (Gibbs) ; 
Pralognw (Tring Museum o<^.). 

Germany. — ^Bre^en; Lanritx; R^nsbuig (Reverdin); Stettin; Kreuznaoh (British 
Museum coll.) ; Germany (Chapman cou.). 

Hungary. — Hungary (Reverdin). 

Italy. — -Botzen; Stelvio Pass; Bardinato; Alassio (Reverdin); Oberbotzen; Assisi ; 
Palena (Wheeler); Pre St. Didier; Cogne; Courmayeur; Falzarego Pass (Chapman); 
Mendel Pass (British Museum coll.. Chapman); AlpVeglia; Brunate; Cruzo Bianca; 
Fenestrelle ; Asserci ; Bolognole and Serroni dell’ Efra in the Sibillini Mts. (Verity) ; 
Rivoli, nr. Turin (Chapman coll.). 

Jugoslavia. — Cfitmiola : Wippach. Bosnia; Maklen Pass; TrebeviS. Herzegovina: 
Gfiteko (Reverdin). 

Norway. — Gudbrandsdal ; Sundalen (British Museum coll.); Dovre (Oberthiir). 

Rumania. — Herkulesfurdo (Chapman coll., Tring Museum coll.). 

Russia. — Esthonia; Ural Mts.; Caucasus (Reverdin). 

Spain. — Catalogna ; Sierra de Alfacar (Reverdin) ; Canales (Logrono) ; Tragacete (Chapman) ; 
Sierra Nevada (Rambur); Vail de Nuria; Guardiola-Bagd ; Setcases; Mountains 
above AtmetUa (Sagarra). 

Sweden. — Sweden (British Museum coll.). 

Switzerland. — Bergelltal; Stalla; Maloja; Locarno; Calanda; Parpan; Julier Pass; 
Bernina Pass; Riederalp; Chandolin (Reverdin); Zinal (Reverdin, Wheeler); Saas 
F6e; Ferp^cle; DischmaTal; Davos; Evol^ne; Klosters; Guarda; Val d’H^ns; 
St. Gotthard; Goeschenen; Hospental; Vissoyc; Almagell; Bricolla Alp; Fluela 
Pass; Lavin; Maderaner Tal; Val Piora (Chapman); Zermatt (Chapman, Warren, 
etc.); Simplon Pass, summit (Sheldon); !l^risal; L^uin Tal (Wheeler, Sheldon); 
Heutal (Wheeler); Kandersteg; Gemmi Pass; Caux; Verossaz; Tanay; Aigle; 
S^pey; Vemayaz; Follatcrre; Branson; Ecl6pen8; Gondo Gorge; (’ampolungo 
Pass; Fusio; Solis; Lenzerheide; Bergun; Preda; Zerncz; Ofen Pass; Tschitta 
Pass; Fiesch; Binn; Albrun Pass; Sadischtal (Warren). 


Hesperia armoricanus, Oberthiir. (PI. XLVL) 

Identification. — Genitalia. (PL XLIV, fig. 2.) The uncus long and slender. 
The lateral apophyses roughly triangular, and their distal margins convex, the 
whole apophysis being shorter than in alveus. The cuiller is smaller than in any 
other species of the group ; in outline very regular, its greatest breadth but little 
more than half its greatest vertical measurement. The free portion of the proximal 
edge, from the point of junction with the stylifer to the apex, slopes backwards away 
from the harpe. The apex is sharply pointed, and forms the actual summit of the 
cuiller. It is raised considerably above the dorsal ridge of the harpe. The style 
is short, but a little wider than in alveus, and is curved more than bent, as in the 
latter. The antistyle narrow, and its terminal hook slender and sharply pointed. 

The chief points of distinction between armoricanus and alveus 0 . 116 . foulquieri 
are, of course, the reduced proportions of the cuiller, and its very sharp apical 
termination. Also the convex distal margins of the lateral apophyses; all very 
easily observed features. 

General features. — Size, 24-30 mm., exceptionally 32 or even 34 mm. Upper- 
side: — Fore-wings : discoidal series incomplete, 3rd spot wanting; median row 
complete, spot 6 well separated from 7, and 6 often nearer 6 than 4 ; outer row 
wanting ; discal spot present, narrow and more or less indistinct ; one or two sub- 
costal spots present, the 1st over the discoidal lunule, the 2nd slightly to the outside 
of the lunule. Hind-wings : basal spots occasionally faintly visible ; median band 
complete or incomplete, showing fairly clearly, being only slightly suffused with 
darker scaling; marginal row present, composed of distinct, but small and well- 
separated spots. Vi^erside : — Fore- wings : ground-colour greyish, with darker 
patches showing here and there, the space between the discoidal lunule and the 
discal spot usually conspicuously dark, often appearing as a quite black spot. 
The discal spot very narrow and sharply defined ; median row complete. Hind- 
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wings : bftaal spots present ; median band complete or incomplete, more often the 
former, though spots 2 and 3 are always small, inner edge of oentral spot straight ; 
marginal row composed of five spots of variable size ; ground-colour yellowish, vary- 
ing to brownish-orange. Nervures very distinctly marked. 

Comparison with the other Species of the Group. — ^A s the characters 
which distinguish alvey^ from amoricanus have already been given in connection 
with the former, we need now only briefly mention the features which are 
distinctive of armoricanus, and which distinguish it from alveus. They are : 
small size in connection with the heavy white markings on the upperside, fore- 
and hind-wings ; the median band though showing very clearly is much narrower 
than in alveus y and the spots of the marginal row are distinct, but small and more 
or less rounded, and not elongated or wedge-shaped. Underside : greater part 
of the fore-wings suflhised with grey, adding to the striking appearance of the 
dark spot between the discoidal lunule and the discal spot. On the hind- 
wings, the bright brownish-orange ground-colour, common in the $, rarer in the 
rj, is never seen in alveus ; also the narrow median band and very pronounced 
nervures. 

From foulquieri there is little or no difficulty in distinguishing armoricanus ; 
in addition to the characters mentioned above, the very narrow and sharply 
defiined discal spot on the underside further distinguishes armoricanus. 

Comparison with other Approximating Species of the Genus. — There 
is only one species outside the group whicli on occasions somewhat resembles 
armoricanus, namely, onopordi. This has been dealt with already (see owo- 
pordi), but the following distinctive features of armoricanus may be usefully 
contrasted with those previously mentioned for onopordi, 

Armoricanus is best distinguished by the appearance of the spots of the 
marginal row on the upperside, viz. small, somewhat round, well-defined and 
separated, as opposed to the hazy outline, greater size, and strong tendency 
to run together, in onopordi. On the underside, by the sharply defined and 
narrow discal spot; the small size of the spots of the median band between 
nervures 2 and 4, well separated from each other and from the spots on each 
side of them ; the prominence and light colour of the nervures, and the absence 
of black outlining to any of the spots. 

The aberration of armoricanus, in which there is a projection from the inner 
edge of the central spot of the median band, is never very similar to onopordiy 
though it would seem that it might be so. The projection, however, assumes 
a variety of forms, and when really pronounced, and not merely an indication 
just breaking the typical straight edge, is never sharp and narrow as in ono- 
pordiy but broad and blunt. Owing to the very constant form of this spot in 
onopordiy such specimens do not strike the eye as being in the least similar to 
the latter. 

Sexual Dimorphism. — There is considerable difference between the sexes 
in this species. The is a good deal more strongly marked with white on the 
upperside, especially on the hind-wings, though the spots of the fore-wings 
too are usually larger than in the $; also there is but little superscaling 
in the (J, while in the $ the whole of the fore-wing is thickly covered with 
golden scales often with a green tinge, and not infrequently the median band and 
marginal row of spots on the hind-wings bear the same. On the underside the 
$ usually has the ground-colour of the hind- wings brighter than it is in the (J, 



126 Mr. B. 0. S. Warren’s 

and often of a mucli deeper shade too. The ^ has, and the $ has not, a costal 
fold on the fore-wings. 

Variation. — The variation of armoricaniis is very limited. Oberthiir’s 
name, ''fabressei/' was the result of an error, the specimens so named being 
fritiUum and not armoricanus. Oberthiir referred to this in a later volume of 
his great work, and noted that his specimens from the Sierre Alta ( ? should 
this have been Serre Alta, and did the specimens really come from Portugal 
and not from Spain) were probably fritillum and not armoricanus, which of 
course his figures of them suggest. 

The only racial variety of the species which has been described is rather a 
curious one, the distinguishing characters being anatomical and not superficial. 

race persica, Rev. 

In this race the genitalia differ from armoricanus in the following manner : 
the apex of the cuiller instead of being sharply pointed is rounded off; this 
difference sounds very insignificant, but it alters the look of the cuiller very 
considerably. Otherwise persica is practically indistinguishable from armori’ 
canus. It flies in Asia Minor and Greece, as does armoricanus. 

As in the case of onopordi, Verity has applied a separate name to the speci- 
mens of the second brood of armoricanus in Central Italy. These specimens, 
however, do not constitute a true seasonal form, as only a certain proportion 
of the brood is affected. 

race fulvoinspersa, Vty. 

Verity describes the race as follows : The great majority of individuals 
of the second brood (August and September) differ from those of the first by 
having the whole of the wings tinged yellow-fulvous, so that the dark pattern 
is brownish and the light spaces yellowish.” 

For reasons given before (see under onopordi), it was evident that the 
“ tinged with yellow-fulvous ” refers to the underside. Speaking roughly, it 
may be said that there is a tendency to produce a darker shade of colouring 
on the underside in the second brood, but this tendency is by no means confined 
to that brood. Some undoubted first-brood specimens have just as dark an 
underside as any of the second brood. I have two second-brood $8 from 
Florence, which show exactly the same colour as a $ taken by Querci in the 
Aurimci Mts. in June. In Swiss specimens deeply-coloured examples occur 
in both broods, more frequently in the second brood. On the whole, Corsican 
specimens seem to show the strongest contrast between the broods, and perhaps 
might merit a special name more than the continental specimens do, but all 
the same, they cannot be considered a true seasonal form, for they unquestion- 
ably do not anything like entirely replace the paler specimens. 

In the minor varieties there is not much to record. Only one or two 
aberrations seem to have received names. 

ab. onopordlformis, Vty. 

The only description given with this name was : “ specimens very similar 
to onopordi, such as that figured by Oberthiir, vol. iv of the Et, L6p. Comp. 
(figs. 509-610), occur also in Tuscany, but are very rare ; they well deserve the 
name of onopordiformis, mihi.” 

The practice of giving names to figures published by other authors is not a 
commendable one. Presumably the original author, who had the actual 
specimen under his eyes, would have given it a name had it merited one. But 
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apart from thia, tliis method of naming causes endless trouble to the reader, 
who, before the description can convey anything to him, has to refer to some 
other work. Most entomologists are not so fortunate as to own a copy of 
ObertSiilr’s great work, and many live out of reach of libraries where they can 
see one. In this case, even with Oberthiir’s figures, the want of a few words 
of description leaves considerable doubt as to what the name represents, for 
the two figures are not identical, and approach onopordi in more than one 
respect. The necessary information was supplied by Querci, who has the 
fullest knowledge of all Verity’s work. In notes accompanying a consignment 
of Hesperids to a client he states : “ armoricanm ab. onopordiformiSy Verity . . . 
in these 3 <Js the ‘ Blachier’s sign ’ is as in onopordi'^ That is all, but it 
suflSlces. The character called the “ signe de Blachier ” by Reverdin, is the 
1st spot of the median band, underside, in onopordi y so we may take it that the 
diagnosis of this aberration should be : specimens in which the 1st spot of the 
median band, underside, is similar in form to the corresponding spot in onopordi. 

There is often a tendency to this variation, affecting the inner or outer 
edge of the spot, but the extreme is decidedly rare. 

ab. enervata, Vty. 

Specimens thickly covered with light grey scaling on the upperside and white 
on the underside, giving them a very white appearance both above and below. 

ab. extensa, Warr. 

Specimens with the inner edge of the central spot of the median band, under- 
side, developing a sharp projection towards the base of the wing. 

One other form of variation may be mentioned, i.e. size. Occasionally 
very large specimens are found in the first brood. These specimens sometimes 
attain a size of 34 mm., but more often do not exceed 32 mm. Such specimens 
naturally have a great look of alveuSy but in Switzerland at any rate they do 
not occur in the summer brood when alveus is on the wing. I have seen these 
large examples from France (June), Corsica (July), and Bordighera (July), 
which suggests that the first brood can still exist in those months. Two of these 
large specimens are shown on Plate XLVI, figs. 4 and 5, and a normal-sized 
one at fig. 3. 

Date of Emergence and Duration of Flight Period. — The time of 
emergence and the duration of the flight periods of armoricanus are subjects on 
which there seems to be a good deal of conflicting opinion. The available data 
are not all that could be desired, and careful notes taken throughout an entire 
season in some southern locality would be of the greatest interest and value. 
In Switzerland and western France the species is double-brooded, quite clearly 
and in a manner which leaves no room for doubt, the first brood emerging in 
early May and lasting about three weeks, the second not beginning until about 
the mid^e of August, and lasting to late September, Eggs obtained by 
Powell in Brittany from the summer brood $s produced hibernating larvae. 
The interval between the two broods in Switzerland is a clear ten weeks, and 
German records give a similar result. 

On coming to the Mediterranean zone we find a very different state of 
affairs. From various southern localities I have reliable records covering a 
period of eight months, i.e. February 21st to October 21st. There are also 
records of the insect in every month between these dates. Unfortunately, 
however, nearly all records refer to single occasions in different years, so that 
they give one very little to work on. Querci alone has made some consecutive 
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observations on the subject, in the Camaione Valley (Lucca) and in the neigh- 
bourhood of Florence. From the former locality he records three broods : 
the first ending June 8th; the second from July Ist to the 18th; the third 
from August 18th. From the Florence neighbourhood four broods : the first 
variable according to the season ; 1915 June Ist-lOth, 1917 May 13th-June 13th, 
1920 April 28th-May 22nd, 1921 May 7th-June 9th. The second brood he 
states he has never seen, and does not know if it occurs ; the third from early 
August to the end of September; the fourth brood October 12th-21st. The 
latter not occurring every year. These dates are very valuable, but one cannot 
but question the soundness of the conclusions Querci draws from them. It 
will be seen that the first brood at Florence can cover a period of nearly two 
months, according to the ^season, i.c. April 28th- June 13th. The greatest 
duration of time for any one year is just over one month, but it must be noted 
that in 1917 he only records it as ten days. That of course merely refers to 
the time he devoted to collecting. From our knowledge of the habits of the 
species, it is safe to conclude that a few specimens of the insect could probably 
be taken in the Florence district from late April to mid-June every year, though 
the early and late specimens will always require careful looking for. This 
being so, we could have eggs from the first brood laid at intervals with seven 
weeks between the first and the last, which would seem to be sufficient to 
account for a protracted second brood from late July to Sej)tember. Querci 
notes that the Camaione Valley is very cold in the spring, and that all Lcpidoptera 
emerge there later than in the Florence neighbourhood, but liis collecting seems 
never to begin in the former locality before June. If the first brood was over 
by June 8th, it certainly had emerged by the middle of May. We know 
that even in such a hot locality as the Rhone Valley, between Martigny and 
Brig, there is a lapse of at least ten, and more often eleven, weeks between the 
broods, i.e, between the disappearance of one and the beginning of the other. 
This means that the first laid eggs of the first brood do not mature until eleven 
weeks after the disappearance of the last specimen of the first brood, which 
must be at least two (and very likely more) weeks after those eggs were laid. 
This gives a period of thirteen weeks as necessary for the egg, larval and pu])al 
stages of the insect, under climatic conditions very similar to those prevailing 
in northern Italy. It is therefore obvious, even allowing for a certain accelera- 
tion owing to a possibly milder climate, that specimens emerging on July 1st 
could not have developed from eggs laid on, say, May 15th. The Camaione 
Valley specimens of early July must therefore still belong to the first brood (the 
occurrence of occasional very large specimens with the normal-sized ones in 
July has already been mentioned as suggestive that the July specimens belong 
to the first brood, as these exceptional specimens are a marked feature of the 
first brood in northern localities),* while those recorded as appearing on August 
18th, must be the beginning of the true second brood. Considering these 
facts, it might be thought doubtful if the Florentine specimens taken on 
October 12th could be the progeny of mid-August specimens, a lapse of only 
some eight weeks instead of thirteen. Powell’s observations on the life-history 
of onopordi, show that the individuals of the third brood mature considerably 
quicker than those of the second ; it is therefore probable that the same is the 
case with armoricanus and that a partial third brood takes place on favourable 
occasions ; it is of course only a third brood, and absolutely impossible that it 
could be a fourth. 

Subsequently to Querci’s observations. Verity, writing in the Entomologist's 

* 8ee Note (3), p. 101. 
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Record, accepts the theory of four broods. Thus he considers the Camaione 
Valley records give three broods, and assumes the fourth to occur because 
October specimens have been taken at Florence. For Florentine records he 
takes as second brood a few “ sporadic individuals in June ” taken in the Pian 
di Mugnone, the third brood emerging in early August lasting to September, 
and, on favourable years, a partial brood in October. This does not at all agree 
with Querci’s record of the first brood in the neighbourhood of Florence, from 
early May to early June. Even supposing it was confined to May, are we 
seriously asked to accept a few June specimens as a second brood ? He also 
records specimens taken at 1600 ft. on Mt. Conca from July 5th- August 10th, 
as second brood. One interesting point about these dates apparently is, that 
where the July specimens occur, the October ones do not, and vice versa. In 
the Florence district there are only two regular broods, and a partial third one 
(counting the October specimens as such), and we are asked to call the second 
of these broods the third, because specimens occur at an intermediate date 
elsewhere. As further evidence, the July and August specimens of Mt. Conca 
are brought forward as second brood ; but we are given no data as to the other 
emergences on Mt. Conca. This, however, is probably correct as the altitude 
is not great enough to enforce single-broodedness, and one cannot suppose 
that the first brood could last until August ; we also know that the species can 
occur early enough, in suitable conditions, to produce a second brood in July ; 
though this was not so in the case of the Camaione Valley. We therefore have 
the so-called second brood (which is said to be distinguishable from the in- 
dividuals of the first and third broods), in one case composed of the true second 
brood and in the other of the first brood; an eloquent testimony to the fact 
that armorioanus does not develop any real seasonal variation. 

In Italy, therefore, it seems that armor^ca?iw,9 is double-brooded, as ever}n^’here 
else in Europe, with a partial third brood. In those localities where the first 
brood emerges in February and March, it seems possible that there may be 
three regular broods, but on the other hand it is also possible that these early 
specimens are similar to the late October ones, and were well advanced in the 
autumn but failed to emerge the previous year, and so appeared unusually 
early in the spring. Unfortunately we have scarcely any records of other dates 
from these localities. There are, in the British Museum collection, specimens 
from the district north of Salonika labelled, February 21st, 1916; May 9th, 
1917, and August 7th, 1917. This does not help one much, though the May 
and August 1917 look very like the ordinary two broods. 

Re Verdin records a specimen from Ilydres on March 5th, 1893; Sheldon 
one on May 18th, 190b; Chapman specimens from the lOth -16th of July in 
Central Spain. 1 have received specimens from Vigo taken September 15th by 
E. A. Cockayne, which shows that the second brood is of normal duration in 
Spain, as all the specimens were slightly worn. Are Chapman’s July specimens 
first or second brood ? We know nothing of what preceded them to help us in 
forming an answer, but the latter seems the most probable in such a locality, 
in which case, if there is not a regular third brood, one might expect very 
early spring specimens.* 

From France, May-June and August -September are the most frequent 
dates, but April records are very unusual, and Reverdin’s March specimen 
is quite unique. 

Distribution. — The species is widely distributed in the western Palae- 

♦ See Note (4), p. 162. 
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arctic area^ ranging from north Germany to Algeria, and from Belgium to 
eastern Russia, Greece and Asia Minor. It is essentially a lowland species 
and does not usually rise to much above 3000 ft. 

European localities : — 

Austria. — ^Hiitteldorf; Neuhaus; Modling; Hamburg; Tauerling (Reverdin). 

Belgium. — Ostend (Reverdin). 

Bulgaria, — Slivno (Graves coll.). 

Franoe. — ^Neyron; Forfit de Vouvana ; St. Zaoharie; Cortamboeuf ; Folard; Dompierre- 
sur-mer; La Guimarais; Angouldme; Pardigon; Digne; Perpignan; Mt. Ventaux 
(Reverdin); Hydros (RevercSn, Sheldon); florae; Rennes; Omoale (Oberthiir); 
Ploohamel (Wheeler); Valescure; La Foux (British Museum coU.); Vemet-les- 
Bains (Gibbs) ; Marseilles (Tring Museum coll.); Argel^s (Cooke). 

Corsica: Bastilioa (Chapman coll.); Tattone (2500 ft.); Luri; Ajaccio (Gibbs) ; Corte 
(Warren) ; Col de Vizzavona (38^ ft.) (Powell, Wheeler). 

Germany. — Dresden (Reverdin); Meseritz (British Museum coll.). 

Greece.-^ueva, N. of Salonika; Kopriva; Struma Valley (British Museum coll.). 
Hungary. — Hungary (Reverdin) ; Foldvar (Tring Museum coll.). 

Italy. — Bordighera (Temperley); Mt. Albani; Gorz (Reverdin); Subiaoo; Assisi; Ober- 
bozen (\^eeler); Colombaro; Galliera; Lesignano; Modena; Pite^o; Pertusola; 
Casciana; Florence; Sibillini Mts. ; Gran Sa^; Oricola; Formia; Vallegrande; 
Mainarda; Mt. Meta; Aurunci Mts.; Aspromonte (Verity); Camaione Valley; 
Valley of the MoUarino (Querci); Susa (Chapman). 

Jugoslavia. — Camiola: Wippach; Laibach (Reverdin). 

Croatia : Agram (Reverdin) ; Zengg (Tring Museum coll.). 

Bosnia : Jajci (Gibbs). 

Herzegovina: Herzegovina (Reverdin). 

Rumania. — Hermanstadt (Reverdin); Flamanda (Reverdin, Tring Museum coll.); Bihar; 
Mezoseg (Tring Museum coll.). 

Russia. — Odessa (Reverdin); Saropta; Novorossisk (Sheldon). 

Spain. — Sierra de AJfaoar; Granada (Reverdin) ; Branuelas (Chapman) ; Vigo (Cockayne) ; 
Serra de Berti; Moncada; St. Pero de Vilamajor; Sta. Coloma de Gramanet; Prat 
del Llobregat (Sagarra). 

Switzerland. — Brig (British Museum coll.); Versoix; Pr6gny; Hermanoe; Tramelan; 
Siallon (Reverdin) ; Locarno (Reverdin, Chapman) ; FoUaterre ; Branson ; St. Triphon ; 
Gunten (Warren). 

Turkey. — Turkey (Chapman coll.); Constantinople (Reverdin, Graves). 


Hesperia foulquieri, Oberthiir. (PI. XLVII.) 

Identification. — Genitalia. (PI. XLIV, fig. 3.) The uncus long and slender, 
as in the last two species. The lateral apophyses triangular in form, with their 
distal margins slightly concave, and the stem which supports them very slender and 
long. The cuiller is more developed than in any other species, its ventral and distal 
aspects are greatly distended, which gives the outline of the process a very irregular 
appearance, inclining to be more oval than circular. Its greatest horizontal measure- 
ment is just equal to its greatest vertical measurement. The apex is blunt, usually 
standing well above the harpe ; the free portion of the proximal edge is never really 
a straight line, and slopes forwards towards the harpe. The stjdifer contracted, 
antistyle short, narrow, and terminates bluntly, directed downwards, not hooked. 
(On rare occasions there is a slight hook.) 

The remarkable form and dimensions of the cuiller distinguish foulquieri from all 
other species, so that anatomically there is never the least trouble in identifying it. 
The formation of the lateral apophyses is equally distinctive, but requires much 
neater magnification to be readily observable. Their long slender stem and short 
body are very different from the corresponding structures in alvem or armoricanus, 
and in the event of a specimen in which the cuiller was malformed being examined, 
they offer the surest means of identification. The pharacteristic formation of the 
apex of the cuiller can, as we have seen, be almost exactly reproduced in alveus, but 
in such cases it is seldom so much raised above the harpe as it normally is in 
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fovlguim. the antietjle, although a little variable, is a very distinctive 

featuM of the species. 

0enmd /eo^ttr«s.— Size, 30-34 mm. Vpperside /—Fore-wings : br^, outer 
maq[iliB almost, or quite, straight from nervure 6 downwards. Discoidal series 
incomplete, 3rd spot always, 2nd often, wanting ; the discoidal lunule broad, with 
moderately straight edges, often shaped somewhat like a capital I ; median row 
complete, composed of fairly equal-sized square spots ; outer row wanting ; discal 
spot distmct, moad, and not sharply outlined ; one subcostal spot present, situated 
over the discoidal lunule; ground-colour variegated, owing to a considerable 
quantity of white scaling bemg mingled with the dark, especially in the basal, 
central and outer marginal areas. Hind-wings : basal spots visible, often as clear 
as the median band, which is complete, and but little obscured by dark scaling ; 
marginal row present, composed of more or less united spots with no defined edges. 
TJn^ermde: — Fore- wings : basal area light coloured, discoidal lunule, median row 
and discal spot, all pronounced, the latter being broad, often broader than the 
discoidal lunule. Hind-wings: basal spots large, forming an almost straight row, 
the 3rd squarish; median band complete, inner edge of central spot straight; 
marginal row poorly developed, two spots next the anal angle and one between 
nervures 4 and 6, which is united to the margin, being the only distinct ones. 
Qround-colour brownish-yellow of uniform density ; nervures visible, but not very 
pronounced. 

Cqmpaeison with the other Species of the Group. — So much was said 
of this species in connection with alveus that it is unnecessary to refer further 
to the latter here. A few points which distinguish foulquieri from amoricanus 
may, however, be useful. The size of the two species is of course always 
noticeably difEerent, as is the form of the fore- wings also. The (Js of foulquieri 
further differ from amoricanus on the upperside by the very variegated appear- 
ance of the ground-colour; the broad square spots of the median row; the 
heavier discoidal lunule ; the broad discal spot ; the large basal spots ; the com- 
plete median band, and the broad almost united spots of the marginal row. 
The $s differ by the same characters, though they are often less pronounced, 
but some of them are present in most cases. On the underside, both sexes of 
foulquieri can be distinguished by the broad soft-edged discal spot and the 
(usually) light-coloured inner margins of the hind- wings. 

CoikIFARISON with OTHER APPROXIMATING SpECIES OF THE GeNUS. — There 
is only one species outside the group which can be said to be to any real extent 
similar to fotdquieriy and the latter does not vary in a manner which produces 
a likeness to any of the other species ; the species first alluded to is cinarae. 
The similarity between the latter and foulquieri is, in point of fact, more 
ai^arent than real. A moment’s comparison of the photographs on Plates 
3 lLVII and XLVIII will enable anyone to distinmish the two. The great 
development of the white markings on the upperside of cinarae, the complete 
discoidal series, and series of subcostal spots, etc., are characters which could 
not be mistaken for those oi foulquieri. 

Sexual Dimorphism. — The ground-colour of the upperside is the same in 
both sexes, but a little leas variegated in the $, which has the fore-wings suf- 
fused all over wiUi yellowish-green in an even manner, so that the ground-colour 
is not left exposed in certain areas as in the cJ. Even when this superscaling is 
very thin, it still covers the whole area of the wings, excepting the immediate 
surroundings of the white spots. The median band and marginal row are often 
more obscured in the but they can be quite as distinct as in the in some 
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specimens. On the fore- wings, however, the white spots are invariably smaller 
in the $, and frequently tend to become obsolete. The with, the $ without, a 
costal fold on the fore-wings. 

Variation. — Foulquieri is not a variable species, and so far as the minor 
forms of variation are concerned, it may be considered a very constant species. 
Two subspecies, however, have already been described, one of which (beUieri) 
was regarded as a distinct species by the describer. Subsequent experience, 
however, shows that the claim cannot be substantiated, though the subspecies 
is a very interesting one. 

s.-sp. (and race) bellieri, Obth. (PI. XL VII, fig. 8.) 

In this subspecies there is a great increase of white on the upperside of the 
fore- wings in the (^, the basal area up to the discoidal lunule being distinctly 
white ; while on the hind-wings of both sexes the median band and marginal 
row of spots are much less suffused with dark scales, showing very much more 
clearly, and being also decidedly broader. On the underside, the basal area of 
the fore- wings of both sexes is much paler (practically white in the (J), and 
the median band is extremely broad; the ground-colour of the hind-wings 
being also lighter. The great breadth of the median band is very noticeable 
in the photograph (fig. 8). 

Habitats : — Larche, Basses Alpes, where it occurs to the exclusion of foul- 
qxiieri (Oberthiir, etc.) ; St. Martin de Vcsubie and Beauvezer in France (Rever- 
din) ; Pescocostanzo (Abruzzi) (Reverdin, Verity) ; and in the Sibillini Mts. 
(Verity); in Italy. In the last four localities, however, it occurs with /owZ- 
quieri, and in the Sibillini Mts. Verity records frequent transitional forms, 
in which the upperside appears to be bellieri, but the underside foulquieri. 

The occurrence of these sj)ecimens, and the want of any anatomical differ- 
ence between and bellieri, shows that the latter cannot be maintained 
as a distinct species, and in consequence, in the localities where the two occur 
together, bellieri can only be held to constitute a race. 

race picena, Vty. (PI. XLVII, figs. G and 7.) 

This race (which is not far removed from becoming a subspecies) occurs 
in the Sibillini Mts. It is described as being a frailer and smaller insect, 
having narrower wings, duller in colour, more suffused with grey on the fore- 
wings, and with broader white markings on the hind-wings. These points 
can be clearly seen in figs. G and 7, and contrasted with the ty|>e 9, fig. 5. A 
still smaller race occurs on Mt. Ventoux in France, but of ordinary facies. 

Picena is an interesting race, because absolutely typical foulquieri occurs 
in N. Italy, near Turin, and at Valdieri. Piceua is the first step towards bellieri, 
and with it fly those transitional specimens which we have alr(*ady referred to 
(which are practically foulquieri), and which have been named : 

ab. supra-bellieri, Vty. 

This aberration was described as being almost or quite similar to bellieri on 
the upperside and to foulquieri on the underside. 

The association of these forms is of the greatest interest, and shows us a 
very remarkable series of stages in the evolution of bellieri. First we have 
true foulquieri of southern France and northern Italy, then picena of the 
Sibillini Mts., which develops suj^a-bellieri passing to race bellieri in the same 
locality, and finally the subspecies bellieri of Larche. 
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ab. extensa, Warr. 

The form in which the central spot of the median band on the underside 
projects towards the base of the wing, instead of being straight. 

This aberration is not common in foulquieri, but is, nevertheless, occasion- 
ally strongly developed; it occurs in bellieri also. The only other aberra- 
tional tendency worth mentioning affects the size of the spots of the median row. 
These on occasion are a good deal reduced, and some even wanting, though this 
is almost confined to the $s. 

Date of Emergence and Duration of Flight Period. — Foulquieri is 
a single-brooded species, occurring from late June to late August, according 
to the season. July ai)parently, in most French localities, is the time of 
greatest abundance of the species. June records are scarce, and emergence 
in that month must be looked on as exceptional. The earliest date I can 
find is June 20th at St. Martin de V^subie (Reverdin), the latest August 22nd 
at St. Baume (Tring Museum coll.) ; the longest period of flight in one locality 
June 20th-July 29th, St. Martin de Vesubie (Reverdin). Bellieri is most 
often taken at Larche in August, but it is not rare in July, and can also appear 
in June, e.g. St. Martin de Vesubie June 29th (Reverdin). 

Distribution. — The distribution of foulqnini is limited; so far as we at 
present know, with certainty, it is restricted to south-eastern France and 
northern Italy. It seems probable that it occurs in Spain, and we have one 
record of Sagarra’s that can most probably be taken as proof of the fact. 
Querci has reported it more recently from several localities in north-eastern 
Spain. Unfortunately, I do not think any of these Spanish records have 
been confirmed by the dissection of specimens, and, in view of the great 
similarity of Spanish alveus to foulquieri, one cannot accept foulquieri as a 
Spanish species until this has been done. 

The vertical range of foulquieri is considerable, extending from 300 or 400 ft. 
above sea-level in southern France, to at least 4000 ft. in the Basses Alpes and 
the Sibillini Mts. 

Verity records a s])ecimen of bellieri from the Ortler in S. T\to1 (Ent. Record, 
vol. xxxvii, p. 57), but as the specimen is compared by liim with Oberthiir's 
Zermatt specimen, it is most likely only an aberration of alveus,* as was the 
supposed Zermatt example. Foulquieri does not occur in Switzerland in any 
form, and it seems improbable that it occurs in the T\to 1 either. 

Localities : — 

France. — St. Zachario (Foulquior, Oberthiir, etc.); Digne (Chapman, Warren, etc.); 

Entrevaux; Bauvezer; Feyresq ; Mt. Ventoux; Vallouise; Dauphin^ Alps; St. 

Martin de Vesubie; Septimes (Reverdin); 8t. Baurae; 8ignes (Tring Museum coU.). 
Italy. — Roccaraso; Villalago (Wheeler); Pescocostanzo ; Gran Sasso; Roccavaro; 

Formia; Bolognola in the Marshes (Reverdin, Verity); Sibillini Mts.; Valombrosa; 

Monte Lago; (^meri; Majella; Mt. Meta; Aurunci Mts. (Verity) ; Rivoli; Valdieri 

(Chapman coll.). 

Spain. — Serres de Berti (Sagarra). (Wants confirmation.) 

IV. CINARAE Group. 

Structural Characteristics. — Tenth sternite in male incomplete; 
lateral apophyses and cuiller as in the alveus group, but the latter slightly 
narrower ; style very long and slender, folded over at its base ; ventral line of 
clasp straight. 

* Dr. Verity has since informed me that he believes this to be the case. 
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Charaoteristio Facies.“As given for the species, oinarae standing abne ; 
no other known species presents the same remarkable combination of 
structural characteristics. 


Hesperia cinarae, Rambur. (PI, XLVIII.) 

Identification. — Genitalia. (PI. XLIV, fig. 4.) The genital armature of 
this species is of an extremely specialised nature. The uncus is very long and 
narrow; the lateral apophyses of the triangular form, seen in the alveus group, 
with their distal margins concave, and the stem which supports each apophysis 
long and slender, as in foulquieriy but the body of the apophyses is well developed 
and of a length suggestive of alveus, an interesting combination of characters. 
The cuiller of the type of the alveus group, its greatest horizontal measurement little 
more than half its greatest vertical measurement, thus approaching armoricantts. 
The dorsal aspect of the cuiller is flat, the apex nearly a right angle, bluntly rounded 
off ; the free part of the proximal edge straight ; the stylifer large, app^ring con- 
siderably larger than in the alveus group, though there is not much difference in 
reality, as the base of the style is very broad, starting from the lower edge of the 
dark band which can be seen crossing the lower aspect of the style in the photo- 
graph on Plate XLIV. This dark band is of course only the dorsal rim of the secondary 
semiclasp, showing through the base of the style. The antistyle very broad at 
its base, short, and ending squarely, directed downwards. The stylo very broad 
at its point of origin, tapering rapidly as it rises above the harpe, where it is bent 
over (after the manner characteristic of the species of the centaureae group) and 
assumes a narrow ribbon-like formation extending in unaltered form some distance, 
and then expanding again to about twice the width as it nears its termination, 
the actual point bearing several strong spines. In the photograph it appears to 
be the same width from where it bends over to the end, but this is owing to the 
mounting of the specimen. It is extremely difficult to get the terminal expansion 
to remain flat in mounting, so much so, that it seems probable that it is natural 
to the process to be in a permanently curled condition. It is possible, however, to 
mount it absolutely flat without apparently in any way fracturing it, which is not 
usually the case with naturally and permanently curved surfaces, so which is the 
natural position remains questionable. 

There can never be any difficulty in identifying oinarae anatomically; the 
combination of the principal characteristics of two other groups (cuiller, alveus 
group ; style, centaureae group) renders it unmistakable, although these structures 
in oinarae are specialised in their own way. 

General features. — Size, 32-38 mm. Apparently fairly constant. Upperside : — 
Fore-wings ; discoidal series usually complete, although the 3rd spot may be 
wanting occasionally, Ist and 2nd usually united, forming a more or less w^ge- 
shaped spot pointing towards the base of the wings, the 4th (discoidal lunule) 
very broad. Median row complete, composed of very large straight-edged spots, 
the 1st, 2nd, 3rd and 4th being the largest, and practically equal in size to the 
discoidal lunule. Discal spot very narrow ; outer row wanting ; subcostal spots 
very variable, one, two or three may be present, situated over the discoidal lunule. 
Hind-wings : 2nd and 3rd basal spots usually visible ; median band very distinct, 
the spots as clear as those of the fore- wings, usually complete; marginal row 
variable, usually composed of six distinct, clear and separated spots. Underside : — 
Fore-wings ; discoidal series incomplete, 1st spot occasionally present, as well as 
the discoidal lunule ; median row complete ; discal spot very narrow and sharply 
defined; all these standing out very clearly against the dark background; sul^ 
costal spots just discernible in the pale suffusion which runs along the costa. Hind- 
wings : basal spots distinct; median band complete, the spots between nervures 
2 and 4 often very small but present, inner edge of central spot straight; marshal 






135 


Monograph of the Tribe Hesperiidi. 

row variablei composed of five spots of very different sizes; ground-colour ranging 
from a dull to a bright yellow-ochre, of uneven density, the dark subscaling showing 
through in places; nervures variable, either lined in a brighter yellow than the 
ground-colour and showing in consequence distinctly, or covered uniformly by the 
ground-colour and scarcely visible except between the white spots. 

Comparison with other Approximating Species of the Genus. — Cinarae 
is almost as easily distinguished superficially as anatomically, no other species 
of the genus bearing anything like such heavy, broad white marki^s on the 
upperside of the fore-wings, accompanied by such clear white markings on the 
hind-wings. Fritillum makes the closest approach to it in these particulars, 
but the spots on the fore-wings of the latter are much smaller and squarer in 
contrast to their more rectangular shape in cinarae, and the median band of 
the hind-wings is much narrower. The two species occur together in Spain, 
but even apart from the points just mentioned, the beautiful ground-colour 
of the underside of the hind-wings in fritillum s.-sp. iberica, with the white 
spots buff-coloured, should prevent any possible confusion between the two. 
The above-mentioned characters of the upperside also distinguish cinarae 
from foulquieri or any member of the alveus group, which are all more or less 
similar to it on the underside. 

Sexual Dimorphism. — There is very little difference between the sexes in 
cinarae. The $ on the average may be a little larger, but both sexes reach 
both extremes of size. In the there is a certain amount of very pale golden 
scaling over the basal area of the fore-wings; there seems, as a rule, to be less 
of tliis in the ?, though some is always present. The cJ has a costal fold on 
the fore-wings, w’hich the 9 not. 

Variation.—- So far as one can tell from decidedly limited material, cinarae 
is not a varialde species. No subspecies, or even aberrations, have been 
named. It is quite remarkable how' few collectors have ever seen the species, 
much less taken it ; this may account for the lack of named forms. Among 
the specimens I have examined there was only one which suggested that it 
might belong to a definable race. It is a Spanish specimen, the only one 
from that country I know' of in any collection public or private. In it the 
undersides of the hind-wings are much brighter yellow^ than is usual in Eastern 
European or Asiatic specimens (which are invariably of a very dull ochre), 
and the nervures are distinctly outlined in light yellow’ and quite conspicuous, 
w’hereas in Eastern specimens they are scarcely Wsible against the background. 
There are one or tw’o other points of difference about the S])anish specimen, 
but as it is a solitary example, one cannot accept it as any proof that all Spanish 
specimens differ in this manner from the Eastern ones. The specimen is figured 
on Plate XLVIII, figs. 3 and 5, the difference in colour being lost in the photo- 
graph. The ner\nires on the underside of the hind-w ings can be clearly seen, 
and appear to be sharply defined ; they too, however, make a far stronger 
contrast in reality than the photograph suggests. 

It wdll be interesting to see in the future, when a series of Spanish cinarae 
is obtainable, if this specimen is an accurate sanijfie of Spanish cinarae 
or only an aberration. Considering how constant all the Eastern specimens 
are (for apart from the one specimen, nothing w’orth noting as a variety has 
come to my notice), it seems more than likely that tlie former is the correct 
supposition ; the distribution of the species further supports the idea that the 
Spanish form W’ould differ from the Eastern ra(‘e. 
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Date of Emergence and Duration of Flight Period. — On this question 
we have scarcely any data. Mabille states that it occurs in June ; specimens 
in collections are invariably without any dates attached to them, having 
mostly been supplied by dealers. The Spanish specimen previously men- 
tioned, was taken between the 18th and the 26th of July, 1901. From this 
it seems that the species flies in June and July. 

Distribution. — The geographical distribution of cinarae is, with the 
exception of freija, the most remarkable of any of the European Hesperids. 
It occurs in Spain and the regions bordering the Black Sea, being absolutely 
wanting anywhere in between. Although reputed to occur in Spain, I was 
becoming very doubtful if it really did so, for not only was there no Spanish 
specimen in any collection 1 know of (Reverdin coll., British Museum coll., 
Tring Museum coll., etc.), but no entomologist that 1 know of had ever seen a 
Spanish specimen. Mabille, in Seitz’s Macrolepidoptera, does not mention 
Spain, and the Rambur collection was in his possession, so that it seemed fairly 
certain that he would have had Spanish sjiecimens if they existed; and 
Oberthiir only refers to Eastern localities. Considering these facts, a single 
specimen from some dealer bearing the label Spain ” without further data 
(exce])t the dealer’s name) would by no means have convinced me, but I had the 
great good fortune to find the specimen figured on Plate XLVITI, in a manner 
which left no room for doubt. It was among a series of friliUum s.-sp. ihcnni 
in the Chapman collection, which came from Tragaeete, all of vhich had be(*n 
taken by (^hapman himself, and were labelled “Tragaeete 18 26. VJl, 01. 
T.A.C.” Although there was no doubt about ^^hat the s])ecimen \Nas, 1 
mounted the genitalia, so as to leave no point that could be questioned. C manic 
is therefore uncjuestionably a Spanish insect. The specimen is in good con- 
dition, but it cannot have been at all plentiful where it was captured, for 
although Chapman took a long series of the ibcrica, there was only the one 
cinarae. 

European localities : — 

Bulgaria. — Bulgaria (Mabille). This record is accopk*d on the strength of Mabillo’s 

identification. 

Russia. — Sarepta (Reverdin, Oberthiir); Taganrog (Chapman coll.). 

Spain. — Tragaeete (Chapman). 

Turkey. — Turkey (Tring Museum coll., Mabille). ? Euroixjan. 

Beyond the European borders cinarae extends well into Asia, c.g. Kurdistan 
(Chapman coll.) ; Asia Minor (Mabille). 


Genus POWELLIA, Tuft. 

Structural Characteristics. — Harpe strongly dev(*loj)ed ; long ; extend- 
ing to distal extremity of clasp, terminating on summit of cuiller; without 
style or antistyle. 10th sternite partially developed ; united or not united 
ventrally. 

Superficial Characteristics. — Black species with white or ochreous s])ols 
on the upperside : outer row of spots on fore>wings complete, but very small 
and sharply defined, situated nearer to outer margin of wing than to the median 
row of spots; median row complete or incomplete; discal spot half-way 
betw'een discoidal lunule and median row; 5th black bar of fringes of fore- 
wdngs^usually wanting. 
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SERTORIUS Group. 

Structural Characteristics. — In male; lateral apophyses of the 10th 
sternite free, not united ventrally. 

Characteristic Facies. — Small white spots on upperside fore-wings, and 
median band on underside hind- wings connecting with 1st or 2nd white spot 
between nervures 7 and 8 ; or, large white spots on upperside fore-wings, and 
median band underside connecting with 2nd w^hite spot between nervures 

7 and 8. 

Powellia sertorius, Hoffmannsegg, (sao, Ilb.). (Pis. XLIX and L.) 

[Note. — It is with the greatest regret that 1 find I am obliged, by the laws of 
nomenclature, to change the name of this well-known s})ecies. The first author 
to use the name .sao was Bergstrasser, and there is no doubt that In* applied 
the name to malvac, L. All his work ])roves this ch'arly, and even if it did 
not do so, his own n()t(‘, that his mo — yyndvae niinor. Esp.. would be final. 
The species therefore will have to b(‘ known as serfortiis, lloffmsgu.. in future.] 

Identification. Gtodtahif. (Pis. XLIV, fig. 5, and LI, fig. 1.) The uncus 
short, and fairly broad ; th(‘ lateral apophyses short, broad processes, rounded off 
at their termination, whicli is densely covered with short spines. The clasp more 
or less oval in outline, the dorsal line of the harpe being curved throughout its entire 
length, and that structure also of almost equal width throughout, terminating in a 
somewhat rounded knob ; ventral line of clasp pronouncedly convex ; cuiller small, 
only a little broader than the harpe, stretching half the length of the clasp. The 
outline of the clasj) and form of the harpe in the srrtonus group is very specialised, 
which, while enabling the species to be very easily identified from those of other 
groups, makes it more ditiicult to distinguish between themselves. PIdonudis 
and fjalba can easily be separated from the otluTS by features of the clasp, but in 
srrfonus, therapne, all and orhifer, the clasp is practically identical (there is a slight 
dilference between sertorius and orbifer). The only character wluch is constantly 
different in these four speci(‘s is the form of the lateral apophyses. The different 
forms of these processes can be better grasped by examination of the ])hotographs 
on Plate LI than by any description. Fig. 1 sertorius, tig. 2 orbifer, fig. 3 aJi, and fig. 
I therupne. Although ah is not European it is included here for the sake of com- 
})leteness. It will be seen in the photographs that each apophysis is shaped some- 
wliat like a foot : in sertorius it is of even width throughout with a broad rounded 
“ toe in orbifer it is still more foot-like, the “ sole ’’ considerably concave, and 
narrowing in towards the “ toe, ' which is more pointed; in ah it is less foot-like, 
the toe jiortion alone projecting beyond the side-piece of the a])ophysis, or wliat 
should rej)resent the ankle ; the *' toe ” is sharply pointed and thickly covered with 
strong 8[>ines as in the others; therapne is somewhat intermediate betweiui ah 
and orbifer, a little mort* “ tO(' " projecting than in the former, but less pointed and 
as broad as in the latttT. 

Unfortunately these structures are small, and consequently dillicult to observe, 
or to mount in a clear manner. In the photographs, which are magnified one 
hundred diameters, one apophysis only of each species is shown, as it was found 
necessary to dissect each out of the main body and mount separately in order to 
get a clear photograph. 

I have said that the characteristic forms of the apophyses are constant ; it 
would be more correct to say that in ali, fherapnc and orbifer they are constant, for 
in sertorius there undoubtedly exists some variation. The form shown in the 
photograph is that usually found in sertorius, but I have seen many specimens of 
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the latter which exhibit formations very close to orhifer and therapn^ most frequently 
the former. This is unquestionably a parallel case to some of those Structural 
variations which occur in alvms ; the parent species still varying in the manner 
which led to the evolution of the more recent species. On account of the existence 
of this variation, it is interesting to note another point of difference in the clasp 
between sertorius and orhifety which is so slight that it might easily have escaped 
notice had there been other more obvious characters available. 

In both sertorius and orhifer , at the distal end of the primary semiclasp, there 
can be seen rudiments of the terminal portion of a subharpal plate ; in the photo- 
graph of sertorius (PI. XLIV, fig. 5) this appears like a black, somewhat triangular 
patch ; in fig. 6, orhifer, it is hardly visible. This rudiment of the subharpal plate 
is composed of a central rope-like formation, which runs along horizontally aoove 
the cuiller and then rises vertically, at almost a right angle, towards the harpe. 
Throughout its length it is densely covered with fine hairs, which extend on both 
sides of the central cord and give it a very suggestive likeness to a centipede. In 
sertorius the vertical portion is always as strongly, or more strongly, developed 
than the horizontal ; in orhifer the vertical portion is always much weaker than 
the horizontal, and often scarcely visible. The formation of these rudiments of 
the subharpal plate cannot be observed without a microscope, but under a strong 
hand lens the difference between the two species can be seen. In sertorius it appears 
as a dark irregular line, forming a sharp angle shortly before it terminates ; and, 
in orhifer, as a horizontal and not very dense line, getting broader at its distal 
end. There is some variation in these rudiments too, and it is occasionally diffi- 
cult to decide which formation a given specimen is closest to ; on the whole, how- 
ever, they arc as constant as the lateral apophyses, and have the advantage of not 
being liable to become displaced or distorted in mounting, as the latter are, and 
are therefore often of use when the apophyses are not. 

General features. — Size, 26-28 mm., average, exceptionally 23-31 mm. Upper- 
side : — Fore- wings : discoidal scries incomplete and variable, 1st spot often, 2nd 
occasionally, present, 3rd never present, discoidal lunule always present but variable 
in size. (It is doubtful whether the 1st spot of the discoidal series should not be 
said to be united with the 1st spot of the median row, the former being more elon- 
gated than any of the other spots, the latter — when present — a mere point. There 
is endless variation in the position of these spots and of the 2nd spots of both series.) 
Median row complete or incomplete, more often the latter, 1st, 2nd and 5th spots 
frequently obsolete, the 3rd the largest, 6-9 always increasing in size upwards. 
Outer row complete, composed of eight very fine, sharply defined white points ; discal 
spot very narrow, but distinct; subcostal spots wanting. Hind-wings : 2nd basal 
spot clear but small; median band represented by two or three spots between 
nervures 2 and 6, i.e. the 2nd, 3rd and 4th spots of the band. The 3rd is often 
wanting ; the 2nd and 4th together look somewhat like a slightly inclined 
exclamation mark. Marginal row composed of small spots, of which there may be 
eight, though more often there are fewer. Underside: — Fore-wings: discoidal 
lunule present, and sometimes the Ist spot of the series as well ; median row more 
often complete than on the upperside; discal spot very sharply defined; outer 
row complete, spots 5-8 often merging with the white of the fringes ; all the other 
spots standing out very clearly against a dark background, except on the basal 
area of the wing, which is somewhat suffused with greyish-white varying to orange, 
which also extends up the costa, and through which, in the discoidal cell, the inner 
discal spot is occasionally visible. Hind- wings : basal spots very small, that is 
the 1st and 2nd, the 3rd often cannot be called a spot ; median band complete, all 
the spots practically touching, of very irregular shapes and sizes, mostly sharply 
angled ; marginal row complete, composed of seven spots, of which the 1st (often 
lost in the marginal suffusion), 2nd, 3rd, 4th and 6th are mere dots, separated 
from the margin, and the 5th and 7th very large spots united to the margin. 
Ground-colour varying shades of red-orange. 
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COHFABISON WITH THE OTHER SpECIES OP THE QrOUP.— ifl a Verj 
diatmot species which will never be difiEbult to distinguish. Small specimens 
of it come closer to therapne and ali than to any other species. From the 
former sertorius can of course always be distinguished by the pure white of the 
spots on the upperside ; the latter is confined to North Africa, where sertorius 
does not occur. From orbifer the sharply angulated forms of the spots of the 
median band on the underside will always distinguish sertorius, as does also 
the much redder shade of the ground-colour of the hind-wings (underside). 
Phlomid/is, with its heavy white markings on the upperside, so similar to the 
species of the geron group, will never be confused with sertorius. 

Outside the group, no known species of the genus is at all similar to sertorius. 

Sexual Dimorphism. — There is practically no superficial difference between 
the sexes in this species. On an average the $ might be said to be a little 
larger than the c?, but both sexes vary in this respect, and very small specimens 
of the $ are quite common. 

Variation. — Sertorius is a species rich in minor variations, but it does not 
seem to have developed any true subspecies, so far as we at present know. 

race gavamiensis, nov. (PL XLIX, figs. 6-8,) 

Of average size, 2G-30 mm. Upperside as in sertorius. Underside: all those 
parts which are white in sertorius, i.e. body, legs, the underneath of the palpi and 
antennae, the costa and outer margin of the fore-wings, and the fringes of all 
the wings, all of a rich buff, almost orange colour; the ground-colour of the hind- 
wings brighter and redder than in the type, the combined effect being very brilliant 
and striking, a typical series of French or Swiss specimens looking very pale in 
comparison. 

Habitat : — Neighbourhood of Gavarnie. 

This handsome race is not far removed from subspecific standing, but 
undoubted specimens of typical sertorius occur occasionally at Gavarnie too, 
so that it must be retained as a race, though the proportion of typical specimens 
occurring is very small. The beautiful coloration of the underside is lost in 
the photographs, but if figs. 6, 7 and 8 on Plate XLIX are compared with fig. 5 
(an ordinary Swiss specimen) the darker shade of the palpi and fringes is notice- 
able, also the darker effect of the ground-colour of the hind-wing in fig. 8, 
as compared with fig, 5. In fig. 7 a slight difference in the shade of the two 
hind-wings is noticeable; this specimen is very remarkable. The right hind- 
wing is a bright orange colour, the left is the vi\id red of gavartuensis. 

Single aberrations occur in France, Switzerland and Spain, with a little 
buff shading on the costa of the fore-wings on the underside, but I hav^e never 
seen a specimen in which this colour replaces all the white as in gavarnicnsis, 

race guadarramensis, Warr. (PI. L, figs. 1-^.) 

The largest known race of the species, 30-31 mm. All the coloration very 
rich. The thin superscaling on the basal area of the upperside of the fore-wings 
golden-yellow. Underside hind-wings, the ground-colour a vivid red similar to 
gavarniensis. 

Habitat : — The neighbourhood of La Granja, Spain. 

This race is remarkable for two reasons ; (a) its great size ; and (6) its 
habitat. The size is more remarkable than the measures would suggest, as 
a glance at Plate L shows ; of the habitat we must say a w’ord or two. 

All over Spain we find typical-sized sertorius (similar to fig. 4, PI. XLIX) 
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accompanied by minute specimens of the gracilis race (PI. L, figs. 9-12) in 
about equal numbers. Everywhere in South Europe the tendency is for 
sertorim to become smaller. In the centre of Spain, at La Granja, occur the 
usual typical-sized — and also smaller — sertorius, but accompanied by a much 
larger race {guadarramensis), constantly larger than the largest aberrations of 
northern localities. When guadarramensis is seen beside the tiny race of the 
south, as on Plate L, one cannot fail to be struck by the remarkable fact that 
such a race should be developed in a region where the latter race almost 
outnumbers the type. 

The series from which guadarratnensis was described was collected by the 
late Rev. F. E. Lowe, in 1908, and is now in the Oxford University Museum ; 
there were eight specimens, six of which are shown on Plate L. One of them is 
an interesting aberration (see fig. 3). In it the white spots of the median 
band on the upperside are considerably enlarged, while on the underside the 
ground-colour of the hind-wings has lost most of the red coloration except 
as streaks along the nervures, the dark subscaling showing plainly everywhere 
between the latter. 

race eucrate, Esp. 

Small specimens, 23-24 mm., with pale coloration underneath, said to 
occur in South Europe. 

Most of the very small specimens from Spain and the south of France 
cannot come under this name, for usually there is a tendency in such specimens 
to a deeper, and not paler, shade of colouring underneath. Very diminutive 
specimens, the same size as figs. 9-12 on Plate L, occur among South German 
specimens, with a very ])ale underside, having lost all the red shade from 
the ground-colour of the hind-wings. These presumably are true cucrate. 

race gracilis, Vty. (PI. L, figs, 9-12.) 

Very small specimens, 23 24 mm., of normal coloration on the underside, 
occurring in both broods in Central Italy. 

This race only differs from the last in colour ; as already noted, it occurs 
in Spain commonly, and can be found almost anywhere with the type 
aberrationally. 

Another form has been described by Verity as having Die outer row of 
spots on the upperside “ faint and incomplete.” As the latter terms are 
non-definable, the name had best l)e restricted to the extreme form w^hich 
Verity mentions : 

ab. parvula, Vty. 

Specimens in which the outer row of spots of fore-wings, and marginal 
row of hind-wings are wanting. 

ab. subtus-brunnea. Rev. 

This name was given to a specimen, taken at Tramelan (Jura), in which 
the ground-colour of the underside of the hind-wings was a beautiful chestnut- 
brown colour. A striking aberration. 

The ground-colour varies a great deal in shade, but keeping as a rule to 
some shade of the typical coloration, such a complete change of colour as in 
subtus-brunnea being very rare. 

The extent and size of the white spots on the upperside is extremely vari- 
able, such variation being usually quite independent of the size of the specimen. 
Two common forms are shown on Plate XLIX, figs. 3 and 4 ; it will be noted 
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that, in fig. 4, the spote are just as small as in the diminutive specimens on 
Plate L. On the underside the same thing occurs, especially on the hind<wings ; 
fig. 8, PL XLIX, is rather an extreme form. Specimens with large spots on 
the upperside of the fore-wings have been named ab. kempnyiy Schawerda. 

ab. tasselloides, H.-S. 

This aberration is a very doubtful quantity. The name was given to 
specimens said to have been taken in Sicily. To the present time, however, I 
have not been able to obtain an authentic record of the occurrence of seriorius 
in Sicily. The figures given with the original description (Herr.-Sch., SchmeU. 
Europ.y PL 2. figs. 10 and 11) are very little use, but seem to be sertoritis more 
than an5rthing else, though a little larger than usual, and slightly less brightly 
coloured on the underside. If the specimens figured really came from Sicily, 
it seems probable that they were some other species, though what species 
there is no means of telling. Of course in the future a form of sertorius may 
be found to exist in the island, and if so, it wdll doubtless be what Herrich- 
Schaffer described as tesselloides. 

Date of Emergence and Duration of Flight Period. — The species 
seems to be double -brooded wherever it occurs in the lowlands, and single- 
brooded in the Alps. The first brood is somewhat extended, and lasts for about 
two months, beginning in late March or any time in April, according to the 
locality. The sjiecies is strongly affected by altitude ; a rise of 1000 ft. or so 
is enough to delay the emergence by 5 or 6 weeks, and of course abolishes 
the second brood. The single brood of the Alps varies greatly in its time of 
appearance. Abi>ut 4000 ft. it often begins in late May. while at 5000 ft. 
It IS often not out before July. 

It is sometimes difficult to say how long the first bnxKi lasts in southern 
localities, hut on the whole it seems that it e.xtends from late March to the end 
of May, or from mid-April to early «lune. For examjde, at Hyeres the earliest 
(late noted is March 10th (Chapman), the latest for the first brood May 16th 
(British Museum colL); while at St. Maxime I find April 18th (Chapman) 
to June 2nd (British Museum coll.). At Florence, Querci notes it as not 
ap|>earing until May 7th, and la.sting to June 25th, the second brood beginning 
early in August. In North Switzerland, at Baden, the first brood extends 
from late Ajuil to late May, the second beginning in early July (Warren); 
th(*se s(M‘m to be the usual dates in the hotter ]>arts of the country too, c.g. 
in the Bhon<' Valley. The second brood lasts about 6 or 7 weeks, the latest 
records btung Verity’s Italian ones of mid-September. September specimens 
are decidedly rare in more northerly localities. It is remarkable, that in the 
extreme south of Europe, as in southern Italy and Spain, there is a tend- 
ency for the spring emergence to be retarded, and the autumn one to be 
proportionately prolonged; whereas on the northern shores of the Mediterra- 
nean the tendency is to accelerate the spring emergence and often (though not 
always) to shorten the duration of the autumn brood. 

Distribution. — Seriorius is a widely distributed species in Central and 
South-western Europe, but apparently does not extena east of the Adriatic 
St»a. In Switzerland, though very common in the west, it decreases rapidly 
as one goes east, becoming extremely local ; and in the Orisons I have only 
been able to find two authentic records of its occurrence : one a specimen 
taken at Guarda by Chapman, and one specimen in the British Museum from 
Bergiin, taken by &ller. In South Germany it is also very generally dis- 
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tributed in Baden, but likewise it does not extend much to the east. The 
most easterly locality known seems to be Calabria (Verity), where the species 
reaches a^roximately 16 ° E. Long., while further north Ober-Saal in Bavaria 
at 12° E. Long, is its easterly limit. It apparently does not occur in Austria, 
though found in the Italian Tyrol. 

Localities : — 

Belgium. — Widely distributed (Mabille). 

France. — St, Chnstophe ; Mt. Dauphin ; St. Pierre de Chartreuse ; Fontoaillarde (Rever- 
din); Vemet-les-Bains (Gibbe); Hydros (Tring Museum coll., Chapman); Alios 
(Chapman, Reverdin); Digne (Chapman, etc.); Gavamie (Oborthur, Warren); Mt. 
Cenis; St. Raphael; Vallescure (British Museum coll.); St. Maxime (Chapman, 
British Museum coll.); St. Martin de Vdsubic; Larcho; Fontainebleau; Gresy-sur- 
Aix; Nimes; Cannes (Chapman); Abrids (Sheldon, Chapman); Costobolle (Wheeler, 
Chapman); Aix — Provence — Fontbrun (Wheeler); Cauterets; Villeneuve-de-Blaye; 
Charente; Lozdre; Gers; Foret de Camellee; Isdre (Oberthiir). 

Germany. — Widely distributed in the west (German authors). 

Baden : Freiburg ; Alt Breisach (Warren). 

Bavaria : Ober-S^ (Verity). 

Italy. — Courmayeur; Tuscan Apennines (British Museum coll.); Florence (Verity, etc.); 
Pallanza; Mendel Pass (Chapman) ; Stelvdo Pass; Mt. Gibbio (Reverdin); Calabria; 
Mt. Martinello (Reverdin, Verity); Camaione Valley; Mollarino Valley (Querci); 
Isargo Valley ; Atzwang (Verity) ; St. Gimignano ; Fiesole; Assisi; Orvie to (Wheeler). 
Spain. — Canales (Pr. Logrono); Cuenca; Tragacete; Bejar; Navalperal (Chapman); 
Gibraltar; St. Rc^ue (Chapman coll.); Granada; Abarracin (Sheldon, British Museum 
coll.); La Granja (Lowe, Sheldon); Castille; Andalusia (Oberthiir); Cordova; 
Sevilla; Algeciras (British Museum coll.). 

Switzerland. — Elgg; Tramelan; Tessin (Reverdin); Weggis; Vissoye; Val dTldrons; 
Guarda (Chapman); Taschalp (Tring Museum coll.); Bergiin; Zurich; Zermatt 
(British Museum coll.); Tiniere X'alley; Sion; Bex; Aiglo; St. Georges; (iaux 
(Wheeler); Laquintal (Wheeler, Warren); Sierro (Sheldon); Baden ; Ec Id pens ; 
St. Triphon; St. Maurice; Vernayaz; liochers do Naye; Tanay; Kandersteg; 
Gondo Gorge; Binncntal (Warren), 


Powellia therapne, Rambur. (PI. LII.) 

Identificatiox. — Genitalia. (PI. LI, figs. 4 and 5.) It is unneee.ssary to give 
any detailed description of the genitalia of this species, for the only jioint of dilTer- 
ence between it and sertorius^ali and orhifer has already been described (sec scrtoriiu ) ; 
i.e, the characteristic formation of the lateral apojihyses, fig. 4, From phlomniu, 
it can be distinguished at a glance by the form of the harj>e and cuiller. 

General features . — Very constant in size, 21-24 mm. Ujyperside : —\\\ the 
lighter markings, which are white in other species, are ochreous in thcrapne, including 
the fringes of all the wings. Fore-wings : discoidal s<*rics represented by the 
discoidal lunule, which is broad in proportion to its size, being sometimes practi- 
cally square; median row incomplete, 5th and 6th spots usually w'anting; outer 
row complete, but very small and faint, usually just visible; discal sjHit a mere 
line, and barely visible; subcostal spots wanting. Hind-wings : basal spots want- 
ing; the first three or four spots of median band present ; marginal row incomplete, 
the number and position of spots visible being very variable. Underside : — Fore- 
wings : whole surface suffused with ochre, wdiieh sometimes extends to the basal 
areas and fringes of the hind-wings too. The same markings as on the uppomide, 
but the discal spot strong, and snowing much more clearly against a dartc back- 
ground. E^d-wings : basal spots present, the 3rd often only a line bordering the 
wing; median band complete, composed of sharply angled spots of varying sizes, 
central one with a straight inner edge; marginal row composed of seven spots, 6th 
and 7th long, and more or less united to the margin of the wing, the others very small 
and usually well separated from the margin, rarely the 5th and 7th arc separated 
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from the marg in too. Ground-colour deep brownish-red, slightly mottled with 
darker shades ; nervures faintly visible. 

Comparison with the other Species op the Group. — The remarkable 
colouring, especially of the upperside and the underside of the fore- wings, 
renders therapne almost unmistakable, for the other species of the group (with 
one exception) are all marked with white on the upperside. The exception is 
the second brood of ali, which has a yellowish-red tinge in the light markings 
on the upperside. This seasonal form, which has been named therapnoides by 
Oberthiir, is decidedly suggestive of therapne, though on the whole not quite so 
dark. It can, however, always be distinguished from therapne by the different 
shape of the spots on the underside of the hind-wings. In therapne the inner edge 
of the central spot of the median band is straiglit, as is also that of the 7th spot 
of the marginal row. Both these spots have an un(‘ven inner edge in ali, 
projecting very sharply towards the base of the wing; farther, the dark shades 
of the black subscaling showing through the red of the ground-colour of the 
underside of the hind- wing are, in ali, both more pronounced and more numer- 
ous than in therapne. In the field of course no difficulty can arise, ali being 
confined to North Africa, while therapne so far as is known, does not occur there. 
Mabille in Si*itz'8 Macrolepidoptera states that therapne inhabits North Africa, 
but this is probably incorrect, as I have been unable to find any authentic record 
of the fact, and Powell, who is probably more familiar with the North African 
region than any other entomologist living, tells me he has never seen an African 
specimen of therapne. There can be little doubt that specimens of ali form 
therapnoides were responsible for Mabille’s error. Powell notes that ali (type) 
occurs in May, and form therapnoides in July, August and Si‘ptember. 

Sexl’al Dimorphism. — Very little superficial difference exists between the 
sexes in this species. The oclireous spots on the upperside of the fore-wings 
in the ^ are usually slightly larger than in the and also of a brighter colour. 

Variation. — The variation, as might be expected in view of the very 
restricted dLstribution of the species, is insignificant, and consists almost entirely 
of an increase or decrease of the ochreous spots on the up}>erside and the 
white spots on the underside of the liind-wings. On the upperside of the fore- 
wings the median row is the most variable feature, any s{>ot from the 1st to 
the Gth can be lost, and very rarely the 5th and Gth spots may be present. 
The outer row, always indistinct, is occasi(»nally almost obsolete. I have 
not yet seen a specimen in which it was completely lost, but in several cases it 
comes very near to being so. The hind-wings give one the same range of 
variation as the fore. On the underside the extent of the (X'lireous suffusion 
is perhaps the most variable feature, usually covering the whole of the fore- 
wings but leaving the liind-wings free. Occasionally, however, the basal 
area of the latter is suffused, and also the fringes and inner margin. Very 
often in such specimens the lialf of the white costal spot of the median band 
which is abov^e nervure 8 is suffused and ochreous in colour, while the lower 
half, i.e. that below nervure 8, remains white; very rarely the whole spot is 
coloured. The 7th spot of the marginal row is at times suffused too. The 
size of the spots of the marginal row is also a variable feature, as is the extent 
to which they are united to, or separated from, the margin. The smallest spots 
of this series, in spite of their minute size, are not infrequently attached to 
the margin by a fine stem, so that their actual position is not altered. The 
ground-colour varies somewffiat, occasionally appearing much less red than 
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the normal shade. All these forms are, however, of a purely aberrational 
character, and not very pronounced at that, never really altering the character- 
istic appearance of the species. 

Date of Emergence and Duration op Flight Period. — Strangely enough 
the vast majority of specimens of iherapne in collections are without dates, 
but the following few records show that it is double-brooded, even at the 
highest levels at which it has been captured. 

Late April near Ajaccio (Muachamp); June 13th-20th, Aritzo in Sardinia 
(Tring Museum coll.); July 27th and 28th at Corte (Sheldon); between 
Vizzavona and Tattone June 16th and 19th, and August 15th-24th, 1925 
(Powell). The first br<x)d was almost over when Powell found it, probably 
it had begun in May ; the April record near Ajaccio is at a much lower altitude, 
where the second br(K)d would emerge in early July. Sheldon’s late July 8|K'ci- 
niens at Corte are, of course, S(‘cond-br(H)d on(‘S, the emergence there being 
earlier than at the higher level of Vizzavona, but proj)ortionately later than it 
would be at sca-level. 

Distribution. -The species is confined to the islands of ('orsica and Sar- 
dinia, where it seems to be widely distributed. Mabille’s record of North 
Africa has already been mentioned as undoubtedly erroneoiLs: and Verity 
writing from personal exj)erienc(‘ and from the result of a whole .sea-son’s 
collecting by Querci, states that therapnc does not occur on the island of Elba. 

Powellia orbifer, Ilubner. (PI. LIll.) 

Identification. — Genitalia. (Pis. XLI V, fig 6 : and LI. fig. 2 ) As in the eas<* 
of therapne, the characteristic featun‘.s of oihi/er liav(‘ been already de.Hcnhed in 
connection with seitorius. It may, however, appear to anyone looking at tin* jdioto- 
graph on Plate XLIV, that the outlineof theelasf) i.s .somewhat ddlerent from that 
of sertorius, and also the uncus appears to be much longer. Tin- fi-atun-s of the < lasp 
are correct so far as th(*y go, but the appearance of the uncus is tin* result of injury 
in mounting the specimen. There is no diflenun e in that respect between the two 
species. The form of the harpe is occasionally distinctive, as seen in the ]>h<Uo- 
graph, but more often it is exactly similar to scr/oroM, w hile the latter, very (K-canKui- 
ally, develops a broader termination to the harpe. As has been previou.nly not«*d. 
the only constant differences between orbifer and its near allies are in the fi»rm f>f 
the lateral apophyses and the rudiments of the subharpal plate. 

General features. — Size, 24-3t> mm. I .--Fore- wings : di.seoidal 

series incomplete, 2nd and 3rd spots always w’anting, and often the Lst; median 
row complete or incomplete, but the 5th and 6th spots always vM-ry much .smaller 
than the others ; outer row complete, conipo.sed of eight small but w'dl-defined .H|M)ts ; 
discal spot ver^' narrow but distinct; subcostal spots w'anting. Iliml-wingh : 
no basal spots; median band rf‘presented In one, two or three, small s|K*ts, the 
upper one being a mere line; marginal row variable, when fully pre.sent consisting 
of eight spots, out most frequently only seven are jiresent. rndersuh ‘ -Fore- wings : 
inner discal spot often present; discoidal series incomplete, Imt the 1st and 2ud 
spots not infrequently present, discoidal lunule always so ; median row romplete, 
likewise the outer row; di.scal spot standing out clearly against the black (>ack- 
ground. Hind-wings : Ist and 2nd basal spots small, 3rd only represented by a lew 
white scales at the base of the wing , median band complete, coTnjK>se*l of five tlistinct 
and separated spots, all more or less rounded, the 4th and the 5th the largest, the 
latter divided by nervure 8; marginal row present, spots 5 and 7 very large and 
united to the margin, the others very small and separated from the margin. Oround- 
colour brownish-yellow, nenmres scarcely showing at all. 
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CoMPAXISON WITH THE OTHER Species OF THE Group. — In point of size 
and markiiigs of the upperside orbifer is nearer sertorius than any of the other 
species. It can always be distinguished from the latter by the rounded form 
of the white spots of the median band on the underside, and the fact that 
those spots are always clearly separated. It further differs from sertorius 
in the ground-colour of the underside of the hind-wings, which never shows 
any of the red tone that is such a conspicuous feature of the latter. From 
pJdomidis, the fine white markings of the upperside and the separated white 
spots on the underside of the hind- wings keep orbifer dLstinct, and of course 
the colour of the same markings renders co^usion between it and tkerapne 
impossible. The other species of the genus outside the group are not 
European, but they all differ from orbifer as j/klomidis does. 

Sexual Dimorphism.— There is not much difference to be noted in the 
sexes of this 8f)ecie8. On the whole the i is slightly the larger of the two, and 
the spots of the median row' on the upj)erside are often larger than in the q, 
as well a.s being usually more fully present. The ground-colour of the under- 
side of the hind-wdngs is generally of a deep<‘r (more orange) shade in the C 
than in the 

Variation. —The variation of orbifer in Europe is of little interest, it i.s 
essentially an Eastern species, and is far more widely distributed in Asia, 
where it [ucKluces several races. Specimens from various localities in Eastern 
EurojK* do not differ from each other in any particular war. There is a certain 
amount of minor variation to be seen in the white markings of the upperside. 
The outer row* on the fore-wings, usually more or less iindsible, is sometime.^ 
(juite strongly develo|)ed with evvrv s{>ot present : (K*cAsionally it is reduced 
to three or four mere points ; the median row varies in a similar manner, from it.s 
comf)lete form with nine spots to sj>ecimens with only four, or even three remain- 
ing. the three apical ones ; tlie latter is a rare form. On the hind-wing^ the varia- 
tioti is [HTha[»s less, but the effect is greater. Sj)ecimens w ithout any white oc cur 
occasionally ; more often the cimtral s]K>t of the median band remains, as a 
fine white line lH*tween nervures 4 and (>. no other s|Mits being vi'^ible. i>n the 
underside the size of the white sjM)ta on the hind-wings is the most variable 
feature. The.se range from being so large as to be only sc^parated by the 
nervures, to being so reduced as to be st^parated by spaces half their own 
width. They are, however, never united, nor apparently ever obsolete. The 
shade of the ground-colour of the hind-wings varies a little, but does not pro- 
duce anything like the variety of shade.s that sertorius does. 

Date of E.mkr(;enck and Duration of Fliuht Period. -We have not 
Ihh'Ii able to collect as complcU' information on the emergenci* and duration of 
the flight |H*riod of this sjiecies as one would \vish. or would havt* expected for 
80 w'ell-know n a s|H»cics. Till now’ it has UvSiially lx*en sup|>osc*d that it is single- 
brooded, occurring from May to July according to the hK'ality. June is by far 
the most frequently recorded month, but there are some August records, w hii li 
made one wonder if the single-brood theory was correc t. Gravt's dehnitely 
shows that there are two bre^s in Palestine, and states that he firuls the first 
from the middle of April to the end of May, and the second from late June to 
August (form secumtay Graves). He also mentions some 8|vcimens at Beirut in 
early September, and questions if these are a third brood. Fnuu w hat I know* of 
the habits of other well-known species, however, I have no doubt the September 
specimens were late second-bro^ ones. In view* of these records of Graves’, 
TRANS. KNT. SOC. LOND. 1926. — PART I. (NOV.) L 
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it is probable that the species is double-brooded in Burope tod; m 4 the poor 
data in our possession seem to corroborate this. Budapest is t^dOljrStlco^ean 
locality from which we have more than single dates ; it gives us the fofiowmg ; 
May llth-June 3rd, 1909 and 1910 (Sheldon); June 11th, 1907 (A. H. Jones); 
June 1892 and August 27th, 1898 (Chapman coll.). These dates rather suggest 
two broods, and Kane apparently implies two broods by the dates he gives — 
May and July. Other late records are : Jablanica, July 9th-llth, 1912 
(Gibbs); Lerageve, July (British Museum coll.); Thiiringen, July 20 th, 1897 
(Chapman). The Budapest dates are unfortunately in different years, but even 
so it seems that May llth-August 27th is too long a period for one brood. 
It is probable then that there are two broods, the first from early May to mid- 
June, the second from mid- July on. It must not be forgotten that it is quite 
possible the species emerges before May, though we have no records to that 
effect. 

Distribution. — The distribution of orbifer in Europe is restricted to the 
south-eastern area, t.e. south-east Russia, Hungary and the Balkans. Strangely 
enough its western boundary is uncertain. Common on the east coast of the 
Adriatic and on the island of Corfu, it does not seem to occur in Italy, but does 
in Sicily. Verity notes that he has never seen a specimen from the south of the 
Tyrol ; but it seems probable that it occurs in Austria. The locality referred to 
in the most westerly record I have been able to find is unfortunately a little 
uncertain. In the Chapman collection there were tw’o specimens, a 3 and a $, 
labelled “ Thiiringen 20. VII. 97 ’’ in Chapman’s writing, without further 
indication as to w^hether that referred to Germany or Austria. I have, after 
comparison with many other records of Chapman’s, accepted it as standing for 
the latter, for the specimens were taken by himself, and in 1897 he collected in 
July in several localities in w’estem Austria, not far from Thiiringen. 

European localities : — 

Austria. — Vorarlberg ; Thiiringen (Chapman). 

Greece. — Greece (Reverdin); Athens; ^lonika; iSiruma Valley (British Museum coll.). 
Corfu : (Reverdin), 

Hungary. — Budapest (Reverdin, Sheldon, etc.); Svabhczy (Budapest) (Jones). 

Italy.-— Sicily (Verity). 

Jugoslavia. — Croatia : Zengg (Tring Museum coll.). 

Bosnia: Lerageve (British Museum coll.). 

Dalmatia : D^matia (British Museum coll.); Bocche di Cattaro (Chapman coll.). 
Herzegovina : Jablanica (Gibbs). 

Montenegro : Cetinje (Gibbs). 

Russia. — Oimea (Sheldon). 

Turkey. — Turkey (Chapman coll.). T European. 


Powellla phlomidis, Heixich-Schaffer. (PI. LIV.) 

iDENTincATiON. — Genitalia. (PI. LV, fig. 1.) The uncus short, and tapering 
gradually to its termination. The lateral apophyses of the 10th sternite somewhat 
similar to those of sertorius, but slightly narrower. The clasp is very specialised in 
formation. The terminal portions of the harpe and cuiller, instead of meeting more 
or less squarely and fully, only touch on their internal extremities, from which point 
the terminal line of the urpe slopes up, and that of the cuiller down, both in more or 
less straight lines to their external extremities ; this forms a V-shaped np in the 
distal aspect of the clasp, the point of the V directed towards the base of tito clasp. 
The harpe, unlike that of any of the other species of the group, gradually extends 
in width towards its teimination, which is square and is the pomt of its greatest 
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breadth. At the lower terminal angle it develops a closter of strong spines, and 
the oniller it likewise armed at its distel extremity. The proximal end of the clasp 
very broad and square. 

^ese characters combine to give the armature of phlomidis a very distinctive 
appearance. There can never be the least difficulty in distinguishing it from any 
otoer Palaearctic Hespcrid. 

General features. — Size, 33-36 mm. Upperside: — Fore-wings: discoidal series 
incomplete, let spot and discoidal lunule present; inner discal spot frequently 
present, and a considerable amount of white scaling all over the basal area of the 
wing, developing, fairly frequently, into a more or less distinct spot below the inner 
discal spot. M^ian row complete, composed of large square-shaped spots ; discal 
spot present, usually equal in size to the discoidal lunule ; subcostal spots wanting ; 
outer row complete, composed of eight small but very distinct spots. Hind-wings : 
basal spots represented by the 2nd, which is small and somewhat circular ; four spots 
of the median band usually present, the 4th the largest ; marginal row incomplete, 
usually five or six spots present. Underside : — Fore-wings : inner discal spot pro- 
nounced ; discoidal lunule broad, often larger than on the upperside, Ist spot of this 
series faintly visible ; median row and discal spot distinct ; all these markings of a 
broad and heavy nature, outer row present, first four spots distinct, last four blurred 
by white suffusion from the margin ; costa white, ground-colour otherwise very dark. 
Hind- wings : basal spots indistinct, 2nd clearest and best developed, 3rd 
often wanting, 1st also occasionally lost ; median band complete, all the spots 
usually united ; marginal row complete, consbiing of seven spots more or less united 
to the margin of the wing. Ground-colour greenish yellow and .slightly mottled; 
nervures scarcely visible. 

CoMiWRisoN WITH THE OTHER SPECiEs OF THE Groi'p. — PhUmidis. in spite 
of the (diaracteristic po^itiou of the median band on the underside, is a very 
(liffo rent-looking insect, on the under as well os on the upperside, from the 
other sjH'cies of the grou[). The broad wliite markings and the pronounced 
basal suffusion on the upperside of the fore-wings render it unmistakable. 

Comparison with oitikr Approximating Species of the Genus.— None 
of the ftjH'cie.s of the gcron group are European, neverthele^s, a< jthlomidis has 
always been classed with them in the past, it may not he out of jdace to mention 
briefly how it differs from them. Phlomidis, while very similar to them on 
the upperside, can always be easily distinguished by the direction of the median 
band on the underside. This (as in all the sertoruts group s|)ecies except galba) 
runs from the 2nd white .*^pot between nervures 7 and 8 to the centre of the 
inner margin, wliile in all the gcron group species it runs from the 1st white 
.spot between those nervures. 

Sexual Dimorphism. — The sexes in phlomulis differ more than is noticeable 
among the other species of the group. There is always a thick suffusion of 
white scales on the basal area of the fore-win^ in the j , which extends along the 
costa as far as the discoidal lunule, and often somewhat obscures the inner 
discal sj)ot. In the $ this suffusion is much less marked, and may on occasioas 
be quite absent, leaving the inner discal sjpot standing out sharply against a black 
background. It can also on occasions be present to a certain extent, but never 
so pronouncedly as in the cJ; fig. 6 on Plate LIV shows such an example, but 
it is rather an unusual specimen because the inner discal spot is quite absent. 
The dark basal half of the costa is usually a striking feature of the $. The 
first three spots of the median band on the upperside are also usually less 
developed in the $ than in the cJ, while on the underside of the hind-wings the 
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ground-colour is generally of a greener shade and darker in the ^ and the 
white spot of the median band b^ween nervures 6 and 7 is smaUer than in the 

and, not very rarely, quite absent, which gives the median band a somewhat 
disconnected look in the $ which is hardly ever to be seen in the cj. Knally, 
the outer margin of the fore-wings in the $ is slightly more curved than in the 

Variation. — This species, even more than the preceding one, is a native of 
Asia rather than Europe. In its very limited European habitat it presents 
little or no variation worth mentioning, and even considering those 8|)ecimens 
cmning from Asia Minor, the result is the same. The usual minor variations 
are not uncommon, but do not in any way alter the general appearance of the 
species. On the upperside the marginal row seems to be the least stable, but it 
never seems to be wholly wanting. The $ varies most in regard to the amount 
of white suffusion on the fore-wings ; in the cJ, variation of this feature seems to 
be only on the line of increase, rendering the inner discal spot invisible*. The 
spots of the median row vary a little, spot 6 (always by far the smallest ) is some- 
times quite lost in either sex. The discoidal lunules, too, may be of very different 
sizes, and also the discal spot, but on the whole the marldngs of tlic upper- 
side retain their characteristic appearance with marked constancy. On the 
underside the tendency in the $ to develop a break in the median band, owdng 
to the loss of the spot between nervures 6 and 7, has been already comment(‘d 
on. Specimens in which the spot Is very small are not uncommon, but the 
extreme form such as is shown on Plate LIV, fig. 8, in which it is obsoleti*, is 
much less plentiful. The ground-colour of the hind-\ving.M is apparently very 
constant, as is the slightly darker shade in the V. 

Date of Emergence and Dcration of Flight Period. The s|H‘cie,s is 
but poorly represented in most coll(*ctions, and little or no first-hand data are 
available on either the date of emergence or the duratR>n of the flight jHTiod. 
June and July are given by some authors, but no further details. Thi> deplor- 
able state of affairs is largely due to the great bulk of specimens in (‘ol lections 
having come from dealers, and being practically without data. Mabille aj)- 
parently encountered the same blank, for he does not mention the flight i>ericKl 
of the species at all in his section of Seitz’s work. Graves records it in early 
May near Damascus. 

Distribution. — As regards the distribution of phlomidis in Eurojw, there is 
little to be said. It apparently only enters Europe in Greece, though it quite 
possibly might be found in southern Bulgaria. It occurs on the southern shore.H 
of the Sea of Marmora (Dimetoka, Warren coll.), and is widely distribut^'d in 
Asia Minor (Amasia, etc., Reverdin) and Persia, and extends far into Central 
Asia (Ferghana, Mabille). 

The only European record I have been able to find is : 

Grreece. — Pamassus (British Museum coll.). 


Genus SLOPBRIA, Tutt. 

Structural Characteristios. — Harpe, strongly developed; long; ex- 
tending to distal extremity of clasp ; terminating on proximal edge of cuiller ; 
without style or antis^e. 10th stemite partially developed, not united 
ventrally. 
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Sufbbucial CHAjutCTEBidTios. — Brownish- black species with white spots 
on upperside : outer row of spots fore- wing present, strongly developed or very 
faint ; median row incomplete, 5th and 6th spots wanting ; discal spot nearer to 
discoidal lunule than median row. Outer edge of central spot of median band, 
underside, straight or concave, not united with the apex of spot 6 of marginal 
row. 


Sloperia i»oto, Esper. (PI. LVI.) 

Identification — Genitalia, (PI. LV, fig. 2.) Uncus long and slender; lateral 
apophyses two broa<l processes, their dorsal and ventral edges parallel and 
their distal extremities bluntly pointed. Clasp more or less oval. The harpe 
expands gradually in its distal half, reaching its greatest breadth at the point 
where it starts the final curve downwards towards the cuiller, and then gradually 
tapering off to its termination at the point of contact with the latter process. The 
greatest breadth of the clasp is attained in its median area, and is only slightly 
reduced at the distal extremity. The cuiller, which extends for half the length of 
the clasp, terminates in a forked manner, its dorsal elevation deeply concave, giving 
rise to two broad prongs, between which rests the point of the harpe. The distal 
prong is pointed, the proximal one broader and rounded, both bearing numerous 
spines on their extreniitie.s. The ventral plate is approximately equal in size to 
the cuiller. 

The armature of proto is very distinct, only one other species of the genus being 
at all similar, i.e. mohammed (PI. VllI, fig. 1). In this species it will be seen that 
the form of the clasp is on similar lines* but it decreases in width towards its termina- 
tion more rapidly than m proto. The terminal prongs of the cuiller are also different, 
the proximal one being nearly twice as broad as in proto, while the harpe increases 
in width towards its termination, reaching its greatest development at the point of 
contact with the cuiller, being very strikingly different at this point to the somewhat 
pointed termination charact(‘ristic of proto. The lateral apophyses are also quite 
distinct, being narrower and longer than in proto, and having their dorsal edge con- 
cave. In the photograj>h of proto the lateral apophyses are seen as a dark elongated 
mass between the harpe and the aedoeagus , this is caused by displacement m the 
mounting of the specimen. The lateral apophyses arc set lower down in proto 
than is usual, and are only very delicately attached by a scarcely chitiuised membrane 
to the main body, so that it is extremely difficult ( I impossible) to avoid a certain 
amount of displacement in preparing and mounting a sj>ecimen. 

General features. — Size, ^-35 mm., exceptionally 38 mm. I'pperstde: — Fore- 
wings : discoidal series incomplete, discoidal lunule alone present , median row 
incomplete, 5th and 6th spots wanting, remaining spots approximately equal in 
size and more or less square in form ; outer row very faint, but usually discernible ; 
discal spot extremely narrow, but sharply defined ; subcostal spots wanting. 
Hind-wings : one basal spot, the 2nd, present ; median band incomplete, 3rd, 4th, 
5th and 6th spots usually present ; marginal row present, usually better defined 
than the outer row on the fore- wings. Inner half of wings thickly covered with long 
yellowish hairs, somewhat obscuring the light spots. Underside .-Fore- wings : 
discoidal lunule and first four spots of median row standing out clearly against a dark 
background ; discal spot distinct on its inner edge, but merging into a suffusion of 
yellowish scales on its outer edge, which suffusion also surrounds the three apical 
spots of the median row, more or less covers the last four spots of the outer row, 
and extends all over the basal area of the wings and along the costa. Hind- wings : 
two basal spots present, the 2nd and 3rd, the latter much the larger; median band 
complete, outer edge of central spot concave ; marginal row composed of narrow 
V-shaped spots, complete and distinct. Ground-colour, various shades of ochre, 
yellowish-green and dull pinkish-red, of no great density, the dark subsoaling 
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showing through oyer the whole area ; nennires of a lighter coIoqTi hot adt y^ 
prominent. 

Comparison with the other Species op the Genus.— ^ 
only European member of the genus, any very detailed oompariscm wi^ the 
other species is unnecessary, but a few points of difference between it and some 
of them may be of interest. Mohammed is the species which is moat idmilar to 
j)roto, but the latter can be distinguished by the very faint marginal aeries of 
spots on the upperside ; in mohammed these are large and very clear and 
distinct. The following notes by Powell, who has had great experience of both 
species, set out the distinguishing features of tnohammed very clearly* ** In 
mohammed the apex of the fore-wing is sharper ; the white spots are brij^ter on 
the upperside ; the outer margin is much more deeply indented with white — 
especially on the hind-wing— the alternating black lines carried through to the 
outer edge of the fringe, being consequently longer than in jnoto and very 
conspicuous. On the underside the wliite sjxits have a brilliant, porcelain- 
like surface and they are sharply outlined in black on the outer and inner edges 
(with the exception of a few of the spots).’* 

From poggei and its allies, ioan and hUulentus, proto Ls easily distinguished 
by the position of the 3rd basal spot and the last spot of the median band on the 
underside. In the former species these spots are moved outwards, so that the 
3rd basal spot is well in advance of the 2nd, and is almost touching the median 
band, while the last spot of the latter is moved out of line with the spots which 
immediately precede it. In proto the basal spots are in line with each other, as 
is the last sjk)! of the median bond with those which precede it. The remaining 
species are quite distinct and need not be mentioned. 

Sexual Dimorphism. — In the the upperside of the fore-wings is thickly 
covered with yellowish superscaling, sometimes with a greenish tinge, and 
similarly coloured hairs are more or less numerous on the inner half of the hind- 
wings. In the $ all this superscaling is greatly reduced, especially on the fore- 
wings, which are occasionally without it. The light spots on the upper aide of 
the (J are yellowish in colour, while in the $ they are white. The further 
has a well-developed costal fold on the fore-wings, which the ? of course has 
not. 

Variation. — The species is not a variable one, and even in such widely 
separated localities as ^repta and Granada it seems to occur in exactly similar 
form. Nothing in the nature of a subspecies seems to exist in Europe, and the 
minor variations are by no means abundant. Occasional very large specimens 
occur aberrationally in Europe, but racially in the Atlas Mountains. The 
race does not differ from proto except in Biz(*, but it seems worthy of notice, 
especially in view of the scarcity of racial variation in Europe. 

race glgas, Vty. 

Large specimens, 38-40 mm., otheiwise similar to the type. Abundant 
at Axrou in the Middle-Atlas, Morocco (Powell), where it occurs witb typical- 
sized specimens. 

race aragoncnais, Sagarra. 

This race, the type specimens of which came from Albarracin, di&rs from 
ty^ proto in the pale colom ol the underside of the fore-wings, which are 
Buffos^ with white scales to such an extent that the dark grmmd-odoiir is 
obscured, and the marginal row 6t white spots dso. The wmte markings of 
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the undmUte of the hind-wings are broader than the corresponding markings 
of the typtt end kssa sharply defined. 

race algrlta, Vty. 

This race is described as being of very small size, “ 20 to 25 mm. from tip 
to tip,” with the upperside a uniform deep black tinge, the marginal row of spots 
nearly obscured, and all the white markings reduced. The underside of the 
hind-wings pale yellow, mixed with black scales, tending in some specimens to 
be slightly greenish. 

Habitat : — Cuenca in New Castile : the type also occurs in this locality 
(see fig. 3, PL LVI). It must be noted that the measurements quoted from the 
original description are taken from “ tip to tip,” and therefore cannot be 
compared with the other measurements given, and also leave the exact size 
of the type specimens doubtful. The remarkable feature of this race is the 
absence of the light superscaling on the upperside of the 

Turning to the aberrational forms, the most marked variation noted is in 
connection with the marginal series on the upperside. There are one or two 
specimens in the British Museum collection without this row of spots on the 
hind'wings; this gives these specimens a darker look than usual, there being 
no white betwi*en the median band and the fringe.s. Intermediate specimens 
with only two or three spots remaining are fairly common. The corresponding 
spots of the fore-wings, though normally less distinct than those on the hind- 
wings, are apparently never entirely wanting, a close inspection revealing their 
shadowy pre.sence. 

The s|K)ts of the median row upperside arc occasionally reduced in size, and 
the 1st and 2nd may even be lost, but this is rare and the reduction is not very 
great. On the whole, the ground-colour of the underside of the hind-wings 
is the most variable feature of the species, passing from plain ochreous to a 
greenish-yellow and a variety of reddish shades. The greenest specimens I 
have seen came from Andalusia, some of the reddest from French localities, and 
plain ochreous ones occur cver\"W’here. So far as one can tell, however, the 
colour variations are not connected in any special manner with the region of 
habitat, being extensively variable in every locality.* 

Date of Emergence and Duration of Flight Period.— -P ro/o Ls almast 
certainly a single-brooded species, but the duration of the flight period is very 
remarkable. We have authentic records of the capture of )>ro(o in May, June. 
July, August and September in Spain, and in June, July. August and September 
in France, while in a note in the Entomologist's Itecord, vol. xxxv, the emergence 
of bred specimens in England is recorded as late as October 28th, by A. Simmons, 
The comparison of such records would at first appear to imply that the s}>ecies 
W’as double-brooded at the least, but fortunately we are in |xxssession of more 
data on the subject than is often the case. When the dates of capture from 
any one locality are examined, we find that in Europe the duration of the flight 
period does not seem to exceed twelve w^eeks. The actual dates covering the 
longest period which I have been able to find are : in Sixain, May 26th and August 
1st, at Algeciras and Gibraltar (Tring Museum coll.), at Albarracin, June to 
September (Sagarra) ; and in France, at Septimes in June (Foulquier, etc.) and 
September 12tn (Reverdin). Thus it will be seen that where it occurs in May 
we have no record of it existing after early August, while in France there is no 
record of its appearance before June (generally late in the month), but it lasts 
into September. July is unquestionably the month of its greatest abundance 
in France. All this points very strongly to one brood, a supposition which 

* See Note (6). p. 162. 
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becomes a certainty, when viewed in the light of the following note on the species 
in Africa, by Powell. 

“ In North Africa I have taken proto in May, June, July, September and 
rarely in October. I am strongly inclined to think, however, that there is only 
one brood in North Africa, but that a few laggard larvae, instead of pupating 
to produce the May-June emergence, are overtaken by the summer heat and 
become torpid, not pupating until July or August. The summer specimens are 
never abundant. In Algeria and Morocco, I have had larvae full-M by the end 
of May, which without any further feeding did not pupate until August, the 
imagines emerging in September at the same time as P. mohammed, a species 
I have never met with in the spring. At Azrou, in the Middle-Atlas of Morocco, 
proto is common in late May and June ; there the larva feeds on Phhmis crinila 
and P. hovei ; in Algeria I have found the larva on P. herlnt-irnti and P. cntnfa. 
The larva of vwhamtned is common locally on the same plants in May and June, 
but it always aestivates, not pupating until August.” 

There does not seem much reason to su])posf‘ the larval habits of the s|)ecies 
differ in one locality from another, es{H'cially as in all the districts inhabited by 
proto in Euro{>e a decidedly hot summer season is nonnal. There can Ik* little 
doubt therefore that late July, August and S<'y)temb<*r sjH*cimens are the result 
of aestiv'ating larvae, and not the progeny of the May and June sjvcimens. 

Distribution.— The distribution of proto is remarkable: it fSTurs over a 
wide area in a very scattered manner, ranging from S}:>ain to Turkestan, and 
from Morocco to Sarepta. In EurojH* it is widely distributed in south-eastern 
Spain, and occurs along the coast of southern France extending as far north 
as Rosans in the Ht. Alj>es; it is not found in Italy, but it (K*curs in Sicily, 
Greece and south-eastern Russia. I have not found any record of its occurrence 
in the northern Balkans or Hungary. 

European localities : — 

France.— Rosans (Warren); Marseilles (Trinjj Miisoiim coll., ()lx‘rthur); nei^ht»oiirhfK)d of 
Montpellier (Oberthur) ; fcH^ptiiiK's (Pouell, Kevertlin); Plan d’Aupn, Sninte liaumt' 
Range (Powell); Allauch; Aix (Provence); Saint-Pons ( Foiilquier) ; Los Monlagnets 
(Gard); Vaiicluac (Reverdin); Riviera (BntisL Museum ct)ll.). 

(ireece. — Greece (British MufR*um coll,), 

Italy. — Fnknown on the mainland (X'erity). 

Sicily : Sicily (Verity); Taormina (C’hapman). 

Russia. —Sarepta (Sheldon, British Museum coll.). 

Spain. — T,Anjaron; Granada; St. lioque; Traga<ete (British Museum coll.); Alt>nrmrin 
(Sheldon, British Museum coll,); Gibraltar; Algeciras (Tring .Musemm coll.); Oienca ; 
Catalonia; Andalusia (Reverdin); Sta. Coloma de Gramanent ; Besbn; M<»ntKeiTat ; 
Calella; ValJcarca; Moncada (Sagaixa). 


Genus TUTTIA, Warren. 

Structural Gharacteristics.— Harpt* very slightly dcvelopt*d; short; 
not extending to distal extremity of clasp ; terminating before proximal edge 
of cuiUer ; without style or antistyle. IBth sternite wanting. 

(This genus is further distinguished by the prewmee of a jiair of very strong 
chitinous processes on each side of the aedoeagus (though apparently not 
attached to it) roughly w'ing-sha|>ed, develop'd from the penis-sheath; 
unknown in any other palaearctic genus.) 

Superficial Characteristics. — Brownish -black species, with white 8|x>ts 
on the upperside, which is thinly, hut broadly dusted with greenish supcrscahng ; 
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outer row of spots fore-wing complete, strongly but not sharply developed, 
equidistant from median row and margin of wing; median row incomplete; 
discal spot almost half-way between discoidal lunule and median row. 


Tuttia tessellum, Hubner. (Pis. LVII and LVIII.) 

Identification. — Genitalia. (PI. LV, figs. 3-G.) Uncus long and slender; 
aedoeagus variable, proximal end sometimes tapering, sometimes expanding. 
Clasp very variable; the harpe, always ill-developed, is slightly larger at its 
termination. The portion whicli rises vertically from the cuiller assumes three 
main forms : (1) PI. LV, fig. 4, expanding as it nears the cuiller, terminating some- 
what club-shaped and rounded off; (2) PL LV, fig. 5, practically equal in width 
to its termination and not rounded ; (3) PI. LV, fig. 3, expanding suddenly at its 
termination into a rough knob. Very occasionally it is developed as in s.-sp. vomas, 
PI. IjV, fig. G, reduced to nothing at the dorso-distal angle, and broadening out in a 
regular slant to the full width, which continu(‘S to the termination. It may be 
noted that this form, thougli the most usual in nomas, is not invariable, and speci- 
mens occur in which the harj)e terminates as in trsscllnm, like tig. 5. The cuiller 
of tesseUam is as variable as the harjie. lieginning very narrow, its sides diverge 
rapidly as they rise to the broad dorsal termination, which may be almost fiat with 
one proximal tooth, or .strongly concave with t^^o teetij, one proximal and the other 
distal. The actual hf‘ight of tin* ciiilh‘r varies in nearly (*very specimen : it may be 
only just half the total breadth of the clasp, or nearly three-quarttTS, the former 
being similar to nontax, as will be seen if figs, o and <> are compared (PL LV). The 
length of the terminal teeth of the cuiller is also variable. Usually they are approxi- 
mat(‘ly equal, but the proximal one tends to be the longer, though the reverse can 
be the case, as in fig. 3, PL LV. 

From the distal edge to the cuiller there extends a fiap-like piece, the outer edge 
of which is serrated, 3'hi.s flap can be either folded back on the ( uiller, or extended, 
as tlie case may be, and accordingly alters the look of the cuilit*r considerably. In 
figs. 5 and G, PL LV, it is seen extended ; in fig. 4 partly so ; in fig. 3 it is folded back. 
The ventral plate is oftim very extended, and always much broader tlian the cuiller 
at the point of junction with the latter. The wing-like proet^sse.s wliich s{)ring from 
the penis-sheath are apparently als(» of a variable nature, but it is ditficult to judge, 
as they can ft(*I<lom l)e mount eil in (‘xactly the .same ]>o>iTi(>n in any two specimen.^. 
In the [ihotograpli of nomas they ajqx'ar to be <»f very different birni from fig. 5 
(PL LV), but other mounts of nomas and give one the formations exactly 

reversed. In uninounted s]>ecmien8 no such decided difference is observable, and 1 
feel fairly sure that any spt^cimon couhl be mounted to resemble either form, if the 
o|>erator were skilful enough. The teeth on the edges are variable, and ilo not always 
appear to 1 h' located on the same edge; and in a few siiecimens there seem to 
be teeth on two edges. In fig. 5 the tips of teeth are visible on the lower edge 
of tin* upper wing. It seems probable that in reality tlie teeth are situated 
dorsally on a slightly expanded and rounded ohjt*cf, and that the varying shapes 
of the structures and teeth, as they appear wlnn mounted, are the result of 
pressure and consequent flattening in the mounting, and that the teeth, when the 
structure is flattenetl, may appear on either one side or the other, and in rarer cases 
may even divided so as to appear on both sides. The narrower form of t lie whole 
structure, in these rare eases, further supports thi.s theory. 

Among European Hesiierids, (esscUum alone has these remarkable wing-like 
structures, which render the genitalia unmistakable; the other two species of the 
genus, gigas and noldlis (PL IX, figs. 2 and 3). can be tlistingnished from iesscUum 
by the form of the clasp, and the length and equal width of the upright, terminal 
part of the cuiller. The same points of course aLso distinguish nomas from gtgas and 
nobilis. 
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General features. — Ske variable, tanm in the ^ from 30-36 nun., etoentionally 
42 mm., and from 34-44 mm. in the $. The whole of the upperside is dnated evenly, 
though not very densely, with grewiiah scaling. Uppers^ : — ^Fore-wings : dw- 
coidd series represented by the di^idal lunule, which is broad ; median row incom- 
plete, 5th and 6th spots wanting, 7th, 8th and 9th more or less rectangular, 3rd and 
4th somewhat square and usually the largest of the series, 1st and 2nd spots often 
broken, producing two more small spots between them and the outer row, which is 
complete, consisting of eight good-sized spots, not sharply outlined ; discal spot a mere 
line, but very sharp and clear. Hind- wings : one basal spot visible, the 2nd ; 
median band complete, but all the spots well separated ; marginal row complete, 
6th spot usually divided into two. Underside : — Fore-wings : all the marKings 
as on the upperside, but often broader, and the outer row more suffused. Hind- 
wings : only one basal spot, the 2nd, but it usually stands out clearly surrounded 
by the ground-colour ; median band complete ; marginal row complete, but variable 
as to the size of the spots, which usually are not solidly united to the margin of the 
wing, but enclose a more or less pronounced row of lunules of the ground-colour. 
The latter varies from brownish-yellow, often with a dull grey tone, to bright greenish 
yellow. Nervures scarcely visible, as a rule. 

Comparison with Favria cribrellum. — As tesscllum is the only European 
species of the genus, and the other two species do not resemble it at all closely, 
we may turn immediately to a comparison of tessellum and F. cribrellum. The 
latter, superficially, is much more similar to tessellum than are the other species 
of TuUia. Tessellum is on the average a much larger species, but certain small 
specimens of the ^ are very close to cribrellum in size. Tessellum differs from 
the latter on the upperside by the smaller size of the white markings, all the 
spots being well separated, especially those of the median band. In cribrellum 
the latter spots are all well developed and only divided by the nervures marked 
in black; in tessellum they stand well apart from each other. Further, the 
median row on the fore-wings is usually without spots 5 and 6 in tessellum, and 
with them in cribrellum, but this cannot be altogether depended on for identifica- 
tion, as specimens of tessellum occur with them and of cribrellum without. On the 
whole, the small size and large spots give cribrellum a much whiter appearance 
on the upperside ; on the underside one gets the same impression of whiteness, 
especially on the hind-wings. In tessellum there is generally more ground- 
colour visible than white on the underside, and on the hind-wings the ground- 
colour on the inside of the median band does not extend beyond nervure 8. 
This is the most constant and reliable point of distinction between the two 
species. In cribrellum the ground-colour on the inside of the median band 
always extends beyond nervure 8, sometimes only in the shape of a small spot, 
but always present, to a greater or less extent. A further distinctive feature 
of the underside of the hind- wings is, that in tessellum the marginal row of spots 
always encloses a series of lunules of the ^ound-colour betw^een themselves 
and the margin. These lunules are sometimes so large as to separate com- 
pletely the marginal row from the margin, at other times they are so reduced 
as only to appear as dark shades in the centres of the spots or on the nervures 
between them, which retains the spots, as spots, and prevents them uniting into a 
solid band. In cribrellum the marginal row usually does form € continuous 
band round the margin of the vdng, completely obscuring any ground-colour 
next the margin. The latter form can always be accepted as certaWy cribrellum, 
but unfortunately the iormer, though typical of tesseUum, cannot be com- 
pletely relied on, as it occurs occasionally in cribrellum (see fig. 6, PI. LX). 
Ilie specimen figiired, though similar to tessellum in the character of the marginal 
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row, can immediately be recognised as cribrdlum by the spot of ground-colour 

above fiervnie 8. 

The position of the 2nd spot of the median band underside is also a useful 
feature. In tesseUum this spot is on a line with the first one {i.e. the spot next the 
inner margin) on their inner edges ; in cribrdlum, the 2nd spot projects inwards 
beyond the first by, sometimes, half its own length. Finally, in tessMurn, the 
nervures on the underside of the hind- wings are scarcely visible, usually covered 
by the ground-colour, while in cribreUum they are outlined in a paler colour 
than the ground-colour, often quite white. In one or two of the photographs 
on Plate LVIII, especially figs. 5 and 7, it looks as if the nervures in tesseUum 
were conspicuously light. This is only the result of the nervures standing 
somewhat above the level of the plane of the wing, and in consequence catching 
the light more than the background ; they were exactly the same colour as the 
background, and very different from the fine white rays to be seen in cribreUum. 

Sexual Dimorphism. — The sexes differ considerably in tesseUum. On the 
average, the $ is much the larger, as is shown by the sizes quoted before, though 
occasional specimens of the cj are nearly equal to the largest The greenish 
superscaling, which is such a feature of the species, is somewhat denser in most 
$8 and often greener in colour. The white spotting often appears hea\der on 
the ?s, but this is perhaps to be attributed to the increased size of the spots, 
which is proportionate to the larger size of the specimen. The underside of 
the ? usually has a more washed-out appearance, the marginal row of spots 
being usually more blurred and showing a greater tendency to unite with the 
margin of the wing. The cJ has a well-developed costal fold on the fore-wings, 
which the 9 has not. 

Variation.— The variation of tesseUum is interesting in many vays. The 
most striking varietal form is of course the subspecies nomas. This subspecies 
has been so often included in the European list that it seems best to include it 
here, though I am quite sure that it does not occur in Europe. 

s.-sp. nomas, Led. (PI. LVIII, figs. 9-12.) 

Upperside similar to tesseUum, underside hind-vdngs entirely suffused with 
yellowish- white, which partially obscures the markings of the fore-wings also. 

Grenitalia. (PI. LV, fig. 6.) The genitalia of this remarkable subspecies are 
80 different from many tesseUum, that at one time Reverdin was led to suppose 
nomas to be a distinct species. The subsequent discovery, however, that 
specimens of tesseUum with the genitalia of nomas are nearly as numerous as the 
others which are different from it, obliged him to reconsider his opinion. The 
chief points of difference between the genitalia of this subspecies and the most 
usual form of tesseUum have been already mentioned (i.e. the form of the cuiller 
and its terminal teeth, and the distal part of the harpe), so they need no further 
comment here. 

Nomas is abundant in many parts of Asia Minor, and according to Mabille 
it is also found in the Altai and Western China, but I have not been able to find 
any confirmation of its occurrence in those districts. Should nomas occur in 
Western China, it is quite possible that it may be found in company with 
tesseUum, which is certainly widely distributed in Central Asia. If this were so, 
in those localities nomas would not be a subspecies, but there seems no reason to 
doubt that in Asia Minor it is, and that it has entirely superseded tesseUum. The 
density of the white suffusion on the hind-wings varies considerably ; in some 
specimens the other markings of the wings show through fairly clearly, but the 
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extent of the suffusion is always the same. On the fore-wings it is occasionally 
almost absent. Nomas is the only subspecific form known. 

In the minor variations, in addition to numerous aberrational forms on the 
lines of increase or decrease of markings, we find fairly frequently a certain 
combination of features, which suggest the existence of a distinctly characterised 
race. This, however, is not the case. The features in question are the follow- 
ing : (1) small size; (2) bright yellow ground-colour underside hind- wings; 
(3) increase of white markings on upperside ; (4) loss of sharpness of outline of 
white markings of underside. The occurrence of these four characteristics in 
one individual results in a very considerable likeness to cribrellum. Were 
these characters constantly associated, we should undoubtedly have a very 
distinct race, but they are not ; specimens showing the four converse character- 
istics {i,v. large size, dull brownish or greyish-green ground-colour underside 
hind- wing, restricted white markings on upperside, sharply and clearly defined 
white markings on underside) are ty})ical of tessvUum. It is no uncommon 
thing to find a specimen in which any one of the first group of characters may 
appear in connection with three of those of the 2nd group ; or other specimens 
which combine two characters of each group, etc. It is obvious, therefore, that 
the forms which can be produced by combinations of the units of these two 
groups of characters are very numerous, and. judging from the available speci- 
mens, it seems fairly certain that every possible combination exists. It must 
also be remembered that the characters mentioned are not n*ally definable 
characters, as I have set them down, for in each group only the extremes are 
referred to; they are really non-definable charact/crs, and pass imperceptibly 
from any one form to the extreme opposite. In spite of the (Kcurrence, there- 
fore, of certain very distinct-looking specimens suggestive of a definable race, 
in reality no such race exists. There is, how(‘ver, little or no doubt that these* 
varying quantities are more or less opposing one another, and that sooner or 
later a definable race will emerge, possibly several races. It may be useful 
to describe the form which is at ])resent the most pronounced. 

ab. cribrelloides, nov. (PI. LVIII, figs. 1 and 4.) 

Small specimens, ^ 30-32 mm., $ 31-3G mm., with large fully-developed 
white spots on the upperside, and with the marginal series of spots on the 
underside tending to unite with each other and the margins of the wdngs ; ground- 
colour of the underside of the hind-wings bright yellow with a slight green tinge. 

This description is taken from specimens showing the extremes of each 
of the previously described characteristics of the first grou]), i.e. specimens as far 
removed from the type as is possible in this line of variation. Specimens 
exactly similar will be scarce, others, more or less similar, of fairly frequent 
occurrence. 

Some idea as to the variation in size of both sexes can be gathered from our 
plates, many of the specimens shown are not of European origin, but the variation 
inthisrespectis just as great in Europe as in Asia. On the upperside the spots 
of the outer row are the most liable to variation, but no specimen quite without 
them seems to have been recorded in Europe. The median series in both wings 
shows frequent variation too. On the fore-wings this is chiefly on the line of 
increase, while on the hind- wings it is the opposite, the spots being reduced in 
size or altogether absent. The extreme of the latter variation is reached in the 
form which Mabille has called nigricans. So far this aberration has not been 
recorded in Europe, but, as specimens with greatly reduced white markings are 
found, it is quite probable that the extreme form will also occur. 
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ab. nlfrieaiis* Mab. 

The type specimen of this aberration was a $, which is remarkable seeing 
that the (f as a rule shows a far greater tendency to melanism. It was described 
as being black on the upperside, the fore-wings with only 3 white spots, i.e. the 
discoidal lunule and the 3rd and 4th spots of the median row ; the spots on the 
hind- wings reduced in size, some wanting. 

Date of Emergence and Duration of Flight Period. — The available 
data on the flight period of tesadlum amount to little or nothing. Considering 
what a fine species it is, apparently not scarce where it occurs, one would have 
expected more information to be available. Kirby states (Butts, of Europe) 
that it is found in May and August, presumably two broods. Kane says the 
same. I have only been able to find two August specimens, the majority of such 
specimens as are labelled being June examples, and there are some labelled July 
in the British Museum collection. Sheldon and Jones recorded tesselluyn at 
Sarepta from May 27th-June 17th, 1911, and the specimens in the British 
Museum collection labelled July are from Sarepta too. Other dates collected 
are: June 26th, Salonika (British Museum coll.); Uralsk, June 5th, 1907 
(Wheeler coll.); Uralsk, June 10th, 1907, August 2nd, 1907, and August 10th, 
1907 (Chapman coll.); the last three taken by Max Bartel, who, one must 
grattdully acknowledge, almost alone among dealers, took the trouble to supply 
accurate data with the specimens he sold. A specimen of the s.-sp. 7wmas was 
labelled ‘‘ iiahalta 5000 ft. V. 05.” (Chapman coll.). Bartel's specimens from 
IValsk seem to confirm the supposition that (cssellum is double- brooded. On 
the other hand, the July specimens from Sarepta are difficult to account for. 
As there is no day of the month mentioned, however, one must almost disregard 
these specimens. We know that fessellum occurs at Sarepta as early as May 
27th, and possibly before that date; a specimen taken in the first few days of 
.Inly might still easily belong to the spring emergence, one taken during the last 
few days might equally well be a summer emergence. The fact that nomas 
can emerge at 5(KX) ft. in May is remarkable, but of course the locality is so far 
south of Sarepta that latitude probably counterbalances altitude. So far as 
our meagre data go, it would seem that tcssellum is double-brooded. Bartel’s 
sf>ecimens are stronger evidence than they would seem to be at first sight, for 
in addition to the above-mentioned sj)ecimens, I have seen others of Bartel’s 
taken the same year, but all June specimens. The specimen in the Wheeler 
collection is also of 1907, and most probably Bartel's too. It is obvious that 
Bartel was in the Uralsk district all that summer, but he ap|>arently took no 
tcssellum in July. This cannot be attributed to his having got all he required 
of the sp(^cies in June, for W'e know' he took some in August. It seems safe to 
infer that there were none in July, and that the August specimens must have 
been a second emergence. 

As to the duration of the flight period, it is e\'ident that the spring brood 
usually lasts from late May to late June. The duration of the summer brood 
remains entirely unknow n. 

Distribittion. — TesscUum is a widely distributed s[)ecies in Asia, extending 
to Eastern Turkestan, Tibet and the west of China. In Europe it seems 
confined to south-eastern Russia and Greece. 

European localities : — 

Orooce. — Ferczli; Salonika (British Museum coll.). 

Ruflttia. — Sarepta (British Museum coll., Sheldon. Jones, etc.). 
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Genus FAVRIA^ Tutt. 

Structural Characteristics. — ^Harpe strongly developed; short; not 
extending to distal extremity of clasp ; terminating on proximal edge of cuiller ; 
antistyle present, strongly developed and highly specialised; style wanting. 
10th sternite partially developed, united ventrally. 

Superficial Characteristics. — Brownish-black species, with white spots 
on the upperside, which is thinly dusted with greyish-green superscaling on the 
basal area of the wings only ; outer row of spots, fore-wings, complete and very 
strongly developed, equidistant from the median row and margin of the wing ; 
median row complete ; discal spot on upperside wanting, or very faintly marked. 


Favria oribrellum, Eversmann. (PI. LX.) 

Identification. — Genitalia. (PI. LIX.) The genitalia of this species are of a 
highly specialised nature, and form an extraordinary contrast when compared with 
those organs in the last genus, to some of which crihreUum is superficially so similar. 
The lateral apophyses of the 10th sternite are somewhat suggestive of the formation 
of those processes in H. ono'pordi, consisting of two prongs, but broader, and not 
smooth as in the latter, but studded with tiny excrescences and spines. The two 
prongs are united ventrally by a thinly chitinised membrane, the chitin being 
strongest across the base. The clasp is remarkable for the extraordinary structure 
developed from the ventral aspect of the harpe. After careful examination, I 
think we cannot do otherwise than call this structure the antistyle, although it is 
larger than the rest of the harpe and there is no style. Still, its position and con- 
struction are such that no doubt can be entertained that it is homologous with the 
antistyle of the other Hesperid species. It is somewhat rectangular in form, the 
ventral edge slightly concave, and the proximal end rounded, the whole covered 
with short pointed excrescences. The harpe, aj>art from the antistyle, is of more 
or less regular width throughout, but in its proximal half, just before, and at, the 
proximal end of the antistyle, it has the appearance of having the lower edge folded 
up, producing a curved excrescence which unites with the corner of the antistyle 
and is completely covered with very long spines that are all set in one direction. 
This spined excrescence is unquestionably in every respect a formation absolutely 
homologous with the stylifer of other species, although it is developed at the reverse 
end of the harpe. The antistyle is one with it, and there ia no visible line of union 
between the two, as there is between the distal end of the antistyle and the harpe. 
The cuiller is broad and very fully developed, terminating in a sharp point at its 
summit. The ventral plate has a straight upper edge, and tapers to its junction 
with the cuiller. The aedoeagus is as remarkable as the other parts, with its unique 
internal armament of spines. 

The features of the clasp and aedoeagus arc unapproached by any other known 
Palaearctic species. One can only wonder how such an absolutely isolated species 
can have been left for so long in the same genus as tesaellum, etc., especially as the 
latter further differs from crihrellum by the loss of the 10th sternite and the presence 
of the wing-like processes of the penis-sheath. It is a striking object-lesson on the 
futility of attempting any classification or grouping of Hesperid species based on 
superficial or secondary sexual characters. 

General features. — Size, 28-36 mm. in both sexes. Upperside : — Fore-wings : 
discoidal series incomplete, composed of 1st and 2nd spots and the discoidal lunule 
which is more or less square ; median row complete ; outer row complete, and very 
strongly developed ; (fiscal spot wanting ; subcostal spots variable, traces of one 
or two often visible, frequently all ab^nt. It is questionable whether the first 
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two laxge ipotfl on the inner margin of the wing, those nearest the base, should not 
be taken as belonging to the median row, as in tesaellum. But in this case they are, 
on the arerage, decidedly nearer the base of the wing, and the two spots outside 
them are both larger and better formed, and of fairly freq^uent occurrence in the (J. 
This seems to justify one retaining them in the discoidal series, which is also the 
least confusing arrangement. Hind-wings : one basal spot, the 2nd, present ; 
median band complete, composed of spots only separated by the width of the 
nervures; marginal row complete and strongly developed. Underside: — Fore- 
wings : outer row more or less united to the margin, often entirely so, forming a 
continuous ante marginal band ; discal spot present, very narrow ; other markings 
as on upperside. Hind-wings ; one basal spot, the 2nd, more or less visible in a 
white basal suffusion ; median band complete, 2nd spot not in line with the 1st, 
but moved considerably nearer the base of the wing; marginal row united, forming 
a complete and broad antemarginal band. Ground-colour of varying shades of 
yellowish or olive-green, of very even density, nervures finely outlined in white. 

Note on the Position of the Styufer and Antistyle in cribrellxjm, 
AND THE Homology of the former with the Harpal Process in the 
Ethiopian Species spio . — The development of a stylifer and antistyle situated 
as in cribrellum is of the greatest interest. Were the antistyle removed, we 
should not have recognised w^hat the stylifer actually w^as. Its presence in 
this position in cribreUum has solved another problem. The Ethiopian species 
spio (vindex) has, as is well known, a remarkable development on the harpe 
Wginning near the proximal end, and bearing a few short, thick spines, which 
become broader and stronger on its dorsal edge. Chapman, in his notes, 
suggested that this formation was that which had preceded and evolved into 
the style, an opinion which w’as not so far removed from the truth. If we were 
to remove the antistyle from cribrellum, and the long thin spines from its 
stylifer, there would remain ])recisely the formation we see in spw, but some- 
w^hat smaller than, and without the short thick spines of, the latter, Yiew'ed 
in this light, the jmzzling formation in spio is plainly seen to be that development 
which is called the stylifer, situated in the unusual manner we see in cribrellam. 
The antistyle in spio has either never developed or else been lost. Chapman 
at the time he wTote his notes cannot have compared spio with cribrellum, or he 
would undoubtedly have perceived the true nature of the harpal structure. 
We can but admire the remarkable perception which, without the help of this 
comparison, led him to connect this extraordinary stylifer w ith a style. 

On Plate LIX, fig. 2, the stylifer of cribrellum can be made out as a dark 
extension from the left-hand corner of the dark, rectangular antistyle, and the 
uppermost long spines of the former can be seen projecting above the dorsal 
line of the harpe, all directed distad ; while the hairs w hich cover the harpe rise 
in every direction. The stylifer of spio is longer, and extends more than half 
the length of the harpe, and its upper edge is apparently free, as is the base of 
the style in so many species. In a paper on the Ethiopian Hesperids (Trans. 
Ent. Soc. Land., 1924), L. Q. Higgins in his note on the genitalia of spio 
states, “ coarsely toothed round^ internal process appearing above upper 
border — of clasp. He also figures spio showing quite half the stylifer pro- 
jecting above the dorsal ridge of the clasp. All the illustrations of the genitaha 
in his paper are outline drawings, representing the outside of the clasp, and 
give one in consequence little or no idea of the formation of the harpe or cuiller, 
but so far as one can judge from the drawing of spio, the harpe is either deformed, 
or has got folded down in mounting the specimen, or broken off, probably the 
latter, tor there is no trace of the free terminal portion of the harpe ; and the 
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sharp angle standing up just inside the cuiller, which represents the proximal 
tooth of the latter, is shown as being level with what shoidd be the dorsal line 
of the harpe, instead of being below the ventral edge of that structure. This 
is what causes the stylifer apparently to project above the edge of the 
harpe, which is not normal to the species. The accompanying diagram shows 
the typical form of the clasp — the right clasp seen from the inside. 



In Eeverdin’s, Chapman’s and my own mounts of spio, the position and form 
of the harpe and stylifer are as seen in the diagram, with the upper teeth of the 
stylifer just appearing above the harpe, but no more. 

Comparison with Tuttia tesskllum. — The identification of crihrellnm 
should never be a matter of much difficulty. The only member of its genus, this 
very specialised sjiecies makes no close approach to any other Hesperid except 
tessellum. The points of difference between the two having already been fully 
described (see tessellum), it is therefore unnecessary to repeat them here. 

Sexual Dimorphism — The difference between the sexes is not very gr(‘at in 
cnbrellum. The ground-colour of the upperside of the V rule, browner 

than in the and the slight basal superscaling on the fore-wings is greenish- 
yellow in the 9 and grey in the cJ. In the latter, also, tlie 1st and 2n(l spots of 
the median row on the upperside are usually more pronouncedly marked. In 
the 9 the 1st spot is frequently absent. The is further distinguished by the 
presence of a small costal fold on the fore-wings. 

Variation. — CribreUum on the whole shows but little tendency to variation. 
Mabille has described one Eastern race, the principal difference in which is the 
presence of a greyish discal spot. In the more westerly districts nothing like 
a racial form has been found. The most striking European variation noted is 
that in which the marginal row of spots on the underside is separated into a 
series of distinct spots, thus giving the specimen a greater look of te.ssellum. I 
have seen several specimens of this variety, which is purely aberrational, none of 
the specimens being quite similar as to the ext(*nt to wdiich the spots were 
separated. In view of the likeness to tessellum, it may be well to record such 
specimens as : 

ab. tesseUoides, nov. (PI. LX, fig. 5.) 

Specimens with the marginal row of spots underside hind-wings distinctly 
sepstrated. 

ab. Incompletai nov. ( ? race). 

Specimens with the median row of spots upperside broken as in tessellum, 
spots 5 and 6 wanting. 

This is another very tessellum-Wke form. It is rare among European speci- 
mens, especially in the (J. In the Altai it is apparently common ; there are quite 
a number of specimens of it, from that locality, in the British Museum collection. 
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ft is possible that it is a race in Eastern regions. This aberration, however, 

does not form as perfect an imitation of tesseUum as tesseUoides does ; the other 
wlut% markings of the upperside remaining typical, and consequently the 
spechnens still appear much more heavily marked than tessellum. 

There is little else worth recording in variation ; the nervures on the under- 
side of the hind-wings, which are usually finely and very clearly marked in 
white, are occasionally somewhat suffused by the ground-colour, but, even in 
such examples, some part of the nervures can still be seen distinctly marked. 

Date op Emergence and Duration of Flight Period. — Our knowledge 
of the habits of cribreUum is as fragmentary, or even less, than that concerning 
tesseUum. Specimens bearing the date of capture are almost non-existent. 
It is supposed to occur in May, but whether early or late, or if it extends into 
June, we do not know. The only accurate data I have been able to find are 
supplied by three specimens in the Sheldon collection, which were taken at 
Sarepta on the 29th and 30th of May, 1914. As no further specimens were 
taken in June, it looks as if the three were the last of their kind for that 
season, and that probably the time of greatest abundance of the species would 
have been at least a fortnight earlier. 

Distribution. — CribreUum seems confined in Europe to south-eastern 
Russia, lDut it is widely distributed in Western Asia, and extends eastwards into 
China. 

European localities : — 

Russia. — South Russia ( Be thune* Baker ooll.); Sarepta (Sheldon, British Museum coll., 

Bethune-Baker ooli., etc.). 


XI. Supplementary Notes. 

Note (1) (p. 79) - In addition to the two aberrations of H. mahae mentioned, 
one must add the following, which also have not been known to occur in 
malvoides : ab. bilineata^ Rev., ab. scobellaia, Rev., and ab. pseudofaraSy Lacr. 

Note (2) (p. 93), — I have recently been shown a specimen of H. onopordt 
taken on the Simplon Pass between the Ganter Bridge and the 10th kilometre 
stone, on September 2, 1926, by T. Bainbrigge Fletcher. This specimen was 
therefore taken at an altitude of 4600 ft. It was, however, the only specimen 
of onopordi among several other Hesperids which were obtained at the same 
place and time, so it is possible that it had strayed up the valley of the Ganter 
from lower down, where the species is knowm to occur. On the other hand, in 
view of Dr. Chapman’s Alios record, there seems no reason why onopordt should 
not be established in Switzerland at this altitude, w^hioh is still 700 ft. below^ the 
Zermatt level. 

Note (3) (p. 128). — In corroboration of the suggestion that the 1st brood can 
on occasions extend into July, it is interesting to note that on July 9, 1926, I 
captured one very worn $ armoricanus at Corte, Corsica (about 1 100 ft. altitude). 
The season was a backward one in Corsica, and no other specimens w ere seen. 
Nine days later (July 18) the Rev. G. Wheeler took another w’orn $ on the 
Col de Vizzavona, and saw what was almost certainly a second. This was at 
an altitude of 38ik) ft. A week later I searched this locality again, but found 
no further specimens. Considering the backwardness of the season, there is 
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little doubt that in both cases these were Ist brood specimens, it being impossible 
that in such circumstances the 2nd brood could have been over at these dates. 
Further, at Tattone, which is but a few miles from the Col de Vizzavona and 
more than 1200 ft. lower, the 2nd brood had not emerged by August 10. In 
1911 Mr. A. E. Gibbs took some worn specimens at Tattone on June 30 ; and in 
1925 Mr. H. Powell found some on the Col de Vizzavona in late June. Climatic 
conditions in the latter locality (which is by far the highest altitude at which 
(irmoricanus has as yet been found) render it impossible that these June specimens 
could have been other than the 1st brood ; and the same may be said of Tattone. 

Note (4) (p. 129). — In view of the Corsican July records, it is equally possible 
that they were 1st brood. 

Note (5) (p. 151). — ab. fulvosatura, Vty. This name was given to a figure of 
Oberthtir’s [Lep. Comp, vi, fig. 1266), of a from Algeria, which difiered from the 
type in having the markings of the upperside more or less obscured by fulvous 
superscaling. Verity, on the strength of this one specimen (which had been 
taken in August), states that fulvosatura is the form of the second brood; an 
unjustifiable assumption, and as it turns out a very misleading one, as the 
species is single-brooded. 
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XII. Synonymic List of the Palaearctic Hesperiinae. 


HESPERIINAE. 

NISONIADIDI. 

III8ONIADE8, Hubner (Thanaos, Bdr.\ 
Hallia, Tuti). 

tage8» Linn, (Genotype) (subclarus, 
Vty,), 

8.-8p. Cervantes, Grasl. 
race sinina, Grum.-Grsh. 
race popoviana, Nordm. 
rare clarus, Garad. 
race isabeUae, Lainb, 
race unicolor, Frr, 
ah. alciodes, Tutt. 
ah. transversa, Tutt. 
ah. variegata, Tutt. 

ah. approxiraata, Lowe. 
montanus, Brcin. (rusticanus, Btlr.) 

(Mabille). 

leeohi, Blw. & Edw. (var. nigrescens, 

■ Leech) (Mahille). 
marloyi, Bdv. (sericea, Frr. ; nistan, 
Kcil.) {Mahille). 
pdiai. Leech. 

race ere bus, Grum.-Grsh. 

ERYNNIDI. 

EBTKNISk Schrank (Urbanus, ///>.), 
alceae, Esp. (Genotype) (malvac, 
JJh., goniina, J^ed.). 

s. -8p. australis, Zdl. (praeaustralis, 

17//.; magnaustralis, Vty.; 
griscH)fulva, 17//.). 
rare tripolina, 17//. 

ah. fulvocarena, 17//. 

SPlLOTHTRUa Dupojichel. 

althaeae, Ilh. ((Jenotyp<‘) (malvarum 
lYir., Ochs. ; tloccifera, Zf//.). 

s. -sp. australiformis, Vty. (fiilvi- 

pinnulis, 17//.). 

baetioos, Rhr. (marrubii, Bhr.\ ful- 
vescens, Vty.; fulva, Vty.). 
8.-8p. octodurensis, Obth. 
race oberthuri, Vty. 
ah. rostagnoi, 17//. 
ah. gri8<‘a, ]'ty. 
ah. viridescens, I fy. 
itaaderi. Rev. (anibigim, Vty.). 
rare fulvissima, 1 fy. 
ah. obecurata, Vty. 
orientalis. Rev. 
ramset. Rev. 

CABCHARODUI, Hiihncr. 
laTatherae, Esp. (Genotype) (alceae, 
Fabr.), 

8.-8p. rufcscens Obth. (australis- 
sima, Viy.). 

8.-8p. aiistralior, I7y. 
taurious, Rev. 


HESPERIIDI. 

Hesperia, Fahridus (Thymele, Fab.; 
Pyrgufl, Ilh.; Syrichtus, Bdv.; 
Bremeria, Tvtt). 

8.-gn. Teleomortha, Warren. 
centaureae, Rhr. 
ah. fasciata, Warr. 
ah. striata, Warr. 
freija, Warr. 

ah. fasciata, Warr. 
sibirica. Rev. 
chapmani, Warr. 
andromedae, Wallgr. 
ah. reducta, Warr. 
ah. perseus, Schawerda. 
cacaliae, Rhr. 

ah. caeca. Rev. (restricta, II off w.). 
ah. reducta, Warr. 
sidae, Esp. 

8.-sp. occidcntalis, 17//. (occidua, 
Vty.). 

ah. hafneri, Stauder. 

ah. reducta, Warr. 
alpina, Ersrh. 

rare { ? ,9.-sp.) darwazica, Grum.- 
Grsh. 

maoulata, Brem. (amurensis, Stgr.) 
[Mahille). 

zona, Mah. (sinicus, Butl.) [Mahille). 
race bocki, Ohth. 

albistriga, Mah. 
thibetan^ Obth. 

carthami, Hh. (malvae, Esp. (nec 
Liinx.); tesselluin, Ochs, (nec 
Ilh.)). 

s. -sp. valesiaca, Mah. (valesina, 

Mah. ; speciosa, 17?/.). 
s.-sp. nevadensis, Ohth. 
s.-sp. moeschleri, Ilerr-Sch. 
rare pyrenaica, irarr. 
ah. reducta, ll'arr. 
ah. vittatus, Ohth. 
ah. diiosignata, Ktliau. 
ah. immaculata, irorr. 
ah. sidaeformis, ira?r. 
ah. galactites, Ramb. 
oashmirensis, Moerre. 
bieti, Ohth. 

rare v’unnana, Ohth. 
oberthiiri. Leech, (delavayi, Ohth.). 
s.-yn, HEMiTELEOMoiiriiA, 117? rrf??. 
malvae, Linn. ((Genotype of Hesjx^ria) 
(morio. Scop . ; fritillarius, Poda ; 
cardui, Latr.; sao, Bergs.; mal- 
vae minor, Esp . ; lavaterae. Fab. 
(nec Esp.); alveolus, Hb. ; al- 
veolus, Rhr. (nec Hh.) [Faun. 
And., pi. 8, figs. 15 & r]). 
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race (? s.-sp.) graoca, Ohih. 
ah, taras, Bergstr, (althaeae, Esp,; 
fritillum, Fab, ; fritillum, Lewin 
(ned Hh.)\ alveolus, ; lava- 
terac, Haworth (neo Eap,)), 
ah, intermedia, Schilde, 
ah, pseudotaras, Lacr. 
ah, scabellata. Rev, 
ah, bilineata, Rev, 
ah, marginoelongata, Rev, 
ah, fasciata, Tutt, 
ah. restricta, Tutt, 
ah. albina, Tutt. 
ah, zagrabiensia, Gruiid. 
ah. reducta, Warr. 

malvoides, Elw. & Edw. (fritillum, 
Hh.'y fritillum, Rhr. [Faun. And., 
pi. 8, figa. 14 k q\ ; pseudo- 
malvae, 1 ty. ; luctuata, ]’///. ; 
alpina, Tutt; andaluaica, Tutt; 
australis, Tutt.). 
ah. taras, Warr. 
ah. intermedia, Warr. 
ah. fasciata, Warr. 
ah. restricta, Warr, 
ah. albina, Warr. 
ah. scmiconfluens, Rev. 
ah, reducta, Warr. 
ah. pyrenaica,Tw//(fritillans,06^^.). 
ah. tutti, Vty, (raelotis, Tutt nec 
Dup.). 

pontica, Rev. 

melotis, Dup. (bypoleucos, Lid.), 
ah. reducta, Warr. 
s.-gn. Ateleomorph \, Warroi. 

onopordi, Rhr. (funginus, Schilde; 
subconj^zae, ; venusta, 17//.). 
race (and form) fulvotincta, I ty. 
(tersissima, I///.; rubescens, 
Vty.; tersior, \ ty.; pallidissime- 
fulva, 17//. ; postgenita, 17//.). 
race quercii, Ohth. 
ah. pallidissima, Vty, 
ah. albovelata, Vty. 
ah. reducta, Warr, 
ah. conyzac, Guevie. 

ah. nigrosatura, Vty. 

serratulae, Rhr. (latealbata, Vty.). 

s. -sp. occidentalis, Lucas, 
s.-sp. baleanica, Warr. 
s.-sp. uralensis, Warr. 
race major, Stgr. 

race alveoides, Slgr. 

race planonim, Vty. 

ah. tarasoides, Ildfn. 

ah. caeeus, Frr. (nigra, Hoffm.; 

restricta, Hoffm.). 
ah. conspersa. Rev. 
ah. ochracea, Rev. 
ah. extensa, Warr. 
ah. alyeformis, Warr. 
ah. fragilis, Vty, 

carlinae, Rhr. (olivaoca, Ohth,; 
atrata, Vty.). 


ah. extensa, Warr, 

ah. fasciata, Warr. 

fritillmn, Schiffermuller (cirsii, Rhr.; 
nigrocarens, Vty.), 

s. -sp. (et ah.) iberica, Orum.-Orsh. 
(tabressei, Ohth. ; parafabressei, 
Vhj.). 

race (? s.-sp.) siciliae, Ohth. 
race herrichii, Ohth. 

ah. extensa, Warr. 

alveus, Hh. 

s. -sp. sifanicuB, Orum.-Orsh. 
s.-sp. iliensis. Rev. (? a species). 
s.-sp. accreta, Vty. 

s.-sp. centralhispaniae, Vty. 

s.-sp. centralitaliae, Vty. 

race ryffelensis, Ohth. 

race (? s.-sp.) trebeviconsis, Warr. 

(reverdini, Schaw.). 
race jurassica, Warr. 
ah. extensa, Warr. 
ah. serratulaeformis, Warr. 
ah. lineolata, Rev. 
ah. scandinavicus. Strand, (alticola, 
Rebel; ballotae, Ohth.; albens, 
17//.; suffusa, StramL; serra- 
tuloides, Heinrich). 
numida, Ohth. 

armoricanus, Ohih. (jaceae, Gueule 
in litt.). 

race persica, Rev. 

race fulvoinsjiersa, Vty, (tersa, 
Vty.; rufosatura, Vty.). 
race reverdini, Le Cerf. 
ah. onopordiformis, 17//. 
ah. enervata, I ty. 

ah. extensa, Warr. 

foulquieri, Ohih. (alveus race grandis, 

I ///.). 

s. -sp. (et race) bellieri, Ohth. 
race picenu, I ty. 

ah. supra- belli(‘ri, Vty. 
ah. extensa, Warr, 
speyeri, Stgr. 

race seitzi, Mah. 
reverdini, Ohth. 
schansiensis. Rev. 
cinarae, Rhr. 

RAMBUEIA, Warren. 

antonia, (f^pnotype). 
rare {'i s.-sp.) giganU’a, Stgr. 
POWELUA, Tutt. 
geron, Wats. 
struvei, l^ungeler. 
adenensis, Htlr. 

race amonophis. Rev. 
sertoriuB, Hoffmsgg. (sao, Hh.) (Ceno- 

t.vpp)- 

race gavarniensis, Warr. 

race guadarramensis, H^arr. 

race eucrate, Esp. 

rare gracilis, Vty. (subgracilis. 17//.). 

ah. tesselloides, H.-S. 

ah. parvula, Vty. 
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ah, Bubtus-brunnea, Rev, 
ah. kempnyi, Schawerda, 
therapne, Rbr. 
ali, Obth, 

form therapnoidos, Obth, 
orbifer, Hb, (orbifera, Latr.). 
form secunda, Oravee. 
race (? 8,-8p.) hilaris, Stgr, 
race lugens, Stgr, 
phlomidif, Herr.-Sch. 
galba. Fab, (superna, Moore-, 
evanidus, Btlr. ; zebra, Bllr. ; 
heUas, Nichv.) [Mahille]. 

Sloperia, Tvtt (Muschampia, Tvtt). 
poggei. Led. (Genotype), 
loan, Warr, 

latolentos, Grvm.-Orsh. 
plnrimaoula, Chr. 
proto, Eap, 

race gigaa, 17//. 

race aragonensis, Sagarra. (rubea. 
Sag.-, fenestrata, »S'a/ 7 rtrra). 
race nigrita, Viy. 
ab. fulvosatura, \’ty. 
mohammed, Obth. 
ahmed, Obth. 


REVEBDDnA. Warren. 

gtaadingeri, Spr. (Genotype). 

race (? 8.-8p.) epimetheus, Mab. 
albata. Rev. 
protem, Stgr. 

race prometheus, Orum.-Orsh. 
TUTTIA, Warren. 

tessoUam, Hb. (Genot}^). (hibisci, 
Bdber), [Plotz.] 

8.-8p. nomas, Led. 
ah. cribrelloides, Warr. 
ab. nigricans, Mab. 
leozeae, Obth. 

gigas, Brem. (? s.-sp. of tessellum). 
race dilutior, Riihl. 
ab. minor, Mab. 

protheon, Rbr. (? 8.-8p. of tessellum). 
nobilis, Stgr. 

race kuenlunus, Orum.-OrHh. 
race (? s.-sp.) fucata, Mab. 

FAVRIA, Tutt. 

cribrellum, Evers. (Genotj’pe). 
race hybrida, Mab. 
ab. obscurior, Stgr. 
ab. tesselloides, Warr. 
ab. (? race) incompleta, Warr. 


Note. — Through the kindness of Mr. O. H. (ioodman I have, at the moment of going 
to press, received specimens and dissections of S. ahined and T. leuzeae, of which until 
now the anatomy hcM remained unknown. These have enabled me to place them in the 
genera to which they belong, but a discussion of their specific affinities must unfortunately 
be held over for publication later. 



166 


Mr. B. C. S. Warren’s 


XIII. Index to Monograph, with References to the Original 

Descriptions. 

N.B. — Names in Italics refer to non-European species; those in small type are synonyms. 

PAOR 

aocreta> Vty., Ent. Rec., xxxvii, p. 55, 1925 . . . . .116 

adenensisy Butl., Proc. Zool. Soc. London, 1884, p. 493 . . . .22 

ahtned, Obth., Et. L6p., vi, p. 60, pi. 3, fig. 10, 1881 ..... 165 

alhataj Rev., Bull. Soc. Lep. Gen., ii, fasc. 3, p. 157, 1912 .... 165 

albens, Vty., Ent. Rec., xxxvii, p. 56, 1925 . . . . .164 

albina, Tutt (malvae, ab.), Brit. Lep., viii, p. 224, 1906 .... 76 

albina, nov. (malvoideSy ab.) ........ 79 (76) 

alhistrigay Mab., Bull. Soc. Ent. France, (5) vi, p. xxvii, 1876 ... 21 

albovelata, Vty,, Ent. Rec., xxxi, p. 27, 1919 ...... 90 

ali, Obth. Et. Ent., vi, p. 61, pi. 2, fig. 3, 1881 ...... 137 

alpinUy Ersch., Lep. Turkestan, p. 24, 1874 ...... 21 

alpina, Tutt, Brit. Lep., viii, p. 226 ........ 164 

alticola. Rebel, Berge’s Schmetterlingsbuch, Ed. ix, p. 84, 1909 . . .122 

alveformis, nov. ........... 100 

alveoideSy Stgr., Cat. Lep. Pal., p. 96, 1901 ...... 98 

alveolus, Hb., Samml. Eur. Schniett., i, p. 71, pi. 92, figs. 466, 467, 1802 163 

alveus, Hb., Samml. Eur. Schmett., i, p. 70, pi. 92, figs. 461-463, 1802 . 112 

amenophisy Rev., Bull. Soc. Lep. Gen., iii, fasc. 1, p. 55, pi. 3, fig. 5, 1914 . 22 

amnrensii, Stgr., Rom. Mem., vi, p. 216, 1892 . . . . .163 

andalusica, Tutt, Brit. Lep,, viii, p. 226 . . . . .164 

andromedae, Wallgr., Vet. Akad. For., 1853, p. 23 52 

antoniay Spr., Stett. Ent. Zeit., xl, p. 342, 1879 . . . . . .15, 61 

aragonensis, Sagarra, Butl, Inst. (-at. Hist. Nat., vol. iv. 1924 . .150 

armoricanus, Obth., Lepid, Comp., iv, p. 411, pi. 57, figs. 509-520, 1910 . 124 

Ateleomorpha, nov. 87 

atrata, Vty., Ent. Rec., xxxvii, p. 57, 1925 ....... 164 

australis, Tutt, Brit. Lep., viii, p. 225 ... .... 164 

balcanica, nov 97 

ballotae, Obth., Lejhd. Cornp., iv, p, 404, pi. 56, figs. 494-495, 1910 . . 122 

bellieri, Obth,, Lepid. Comp., iv, p. 404, pi. 56, figs. 490, 491, 1910 . .132 

hietiy Obth., Et. Ent., xi, p. 26, 1886 ....... 21 

bilineata, Rev., Bull. Soc. Lep. Gen., iii, fasc. 1, p. 37, 1914. ... 75 

hockiy Obth., Lepid. Comp., vi, p. 71, pi. 138, figs. 1235-1236, 1912 . . 163 

Bremeria, Tutt, Brit. Lep., viii, p, 296, 1906 ...... 15 

cacaliae, Rbr., Faun. Andal., ii, p. 313, pi. 8, figs. 6 & 7, 1842 ... 56 

caeca. Rev. (cacaliaSy ab.). Bull, Soc. L^p, Gen,, ii, fasc. 3, p. 153, 1912 . 58 

caecus, Frr. (serratulaCy ab.), Ncuer. Beitrag., vi, p. 22, pi. 439, figs. 3, 4, 1846 99 

cardui, Latr., Enc. Meth., ix, p. 784, 1824 ...... 163 

carlinae, Rbr., Faun. Andal., ii, p, 314, pi. 8, fig. 11, 1842 .... 102 

carthami, Hb., Samml. Eur. Schmett., i, pi. 143, figs. 720-723, 1808-1818 . 64 

cashmirensis, Moore, Proc. Zool. Soc. London, p. 274, 1874 .... 21 

centaureae, Rbr., Faun. Andal., ii, p. 315, pi. 8, fig. 10, 1842 ... 46 

ceotralhlspaniae, Vty., Ent. Rec., xxxvii, p. 56, 1925 . .118 

centralitaliae, Vty., Ent. Rec., xxxii, p. 4, 1920 119 

chapmani, nov. ........... 41 

cinarae, Rbr., Faun. Andal., ii, pi. 8, figs. 4 & 5, 1842 .... 134 

cirsii, Rbr., Faun. Andal., ii, p. 315, pi. 8, fig. 12, 1842 .... 164 

conspersa, Rev., Bull. Soc. Lep. Gen., ii, fasc. 3, p. 152, 1912 ... 99 

conyzae, Guen^e, Petit. Nouv. Ent., ii, p. 145, 1877 ..... 90 

cribrelloides, nov. . . .156 

cribrellum, Evers., Bull. Mosc., 1841, p. 25 . . . . . . 158 
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darwazica, Gr.-Gr., Rom. Mem., iv, p. 501, 1890 ..... 163 

delayiyi, Obth., Et. Ent., xv, p. 20, 1891 (July) ..... 163 

diliUior, Riihl, Pal. Gr. Schmett., p. 661 (cf. Stgr.) ..... 165 

(Iu08lg:iiata, Kilian, Soc. Ent., xii, p. 11, 1897 ...... 70 

enervata, Vty., Boll. Lab. Portici, xiv, p. 42, 1920 ..... 127 

epimetheuSj Mab., Seitz’ Macrolep., i, p. 337, 1909 ..... 165 

euorate, Esp., Die Schmett., i, pi. 124, fig. 6, 1788 ..... 140 

eyanidoi, Butl., Ann. Mag. N.H., (5) v, p. 223, 1880 ..... 165 

extensa, Warr. (alveus, ab.), Ent. Rec., xxxii, p. 51, 1920 .... 122 

extensa^ Warr. (amoricanus, ab.), Ent. Rec. xxxii, p. 51, 1920 .127 

extensa, Warr. (carlinae, ab.), Ent. Rec. xxxii, p. 51, 1920 . .105 

extensa, Warr. (foulquieri, ab.), Ent. Rec., xxxii, p. 51, 1920 . . .133 

extensa, Warr. (fritillum, ab.), Ent. Rec., xxxii, p. 51, 1920 . . .110 

extensa, Warr. (serralulac, ab.), Ent. Rec., xxxii, p. 51, 1920 . . . 100 

librewei. Obth., Lepid. Comp., iv, p. 412, pi. 57, figs. 519-520, 1910 126, 164 

fasciata, nov. (carlinac, ab.) ......... 106 

faseiata, nov. (centaurae, ab.) . .48 

fasciata, nov. (freija, ab.) 51 

faseiata, Tutt (malvae, ab.), Brit. Butts., p. 123, 1896 .... 76 

fasciata, nov. (malvoides, ab.) ........ 79 (76) 

Favria, Tutt, Brit. Lep., viii, p. 218, 1906 . . . . .158 

feneilrata. Sag., Butl. Inst. Cat. Hist. Nat., (2) iv, p. 204, 1924 . . 165 

foulquieri, Obth., Lepid. Comp., iv, p. 404, pi. 56, figs. 487-489, 1910 . . 130 

fragilis, Vty., Ent. Rec., xxxvii, p. 56, 1925 ...... 100 

freija, Warr., Proc. Ent. Soc. London, 1924, p. ivi . . 49 

fritUlsni, Obth., L4pid. Comp., iv, p. 393, 1910 . ..... 164 

fritillarim, Poda, Mus. Graec., p. 79, 1764 ....... 163 

frifcillam, Hb., Saniml. Eur. Schmett., i, p. 70, pi. 92, figs. 464, 465, 1798-1803 164 

fritillum, SchifT., Schmett. Wien, p. 159, 1775 ...... 107 

fucata, Mab., Seitz’ Macrolep., i, p. 337, 1909 ...... 165 

fulvoinspersa, Vty., Ent. Rec., xxxi, p. 27, 1919 ..... 126 

fulvosatura, Vty., Ent. Rec., xxxvii, p. 54, 1925 ..... 165 

fulvotincta, Vty., Ent. Rec., xxxi, p. 27, 1919 ...... 89 

hmginos, Schilde, Berl. Ent. Zs., xxx, p. 48, pi. 2, fig. 4, 1886 164 

galaotites, Rbr., Cat. Lep, Andal., i, p. 68, 1858. . . .70 

galba, Fab., Ent. Syst., iii, (1), p. 352, 1793 ...... 22 

gavarniensis, nov 139 

geron, Watson, Proc. Zool. Soc. Lond., p. 66, 1893 ..... 22 

giganiea, Stgr., Stett. Ent. Zeit., xlvii, p. 255, 1886 ..... 164 

gigas, Bremer, Lep. Ost. Sib., j). 96, 1864 . . .153 
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NEW SPECIES OF STAPHYLINIDAE PROM INDIA 
By Malcolm Cameron, M.B., R.N. 

Part III (continued from Vol. [73] 1925, p. 372). 

[Read November 18th, 1925 ] 

Trichophyinae. 

Trichophya rudis, n. sp. 

Shining black, the thorax obliquely impressed at the posterior angles, elytra 
pitchy-black. Antennae and legs brownish-testaceous, l^ength 2*5 mm. 

Differs from T. pihcornis, Gyll. (which I have found in the Simla Hills), in the 
longer, less transverse thorax and coarser punctiiration of the fore-parts. Head 
closely punctured. Antennae with the first two joints dilated, the following very 
slender and elongate. Thorax transverse (5*5 : 3*5), widest about the middle, the 
sides uniformly rounded, the posterior angles obtuse and distinctly obliquely 
impressed, closely, moderately finely punctured. Elytra longer (5 : 3-5) and broader 
than the thorax, a little longer than broad, as closely but more roughly punctured 
than the thorax. Abdomen finely, closely punctured and finely pubescent. 

Simla Hills; Oahan. Chakrata District; Binal Gad, Kanasar. Dodora 
Khud, 7CKX) to 8000 feet above the sea. 

Trichophya obsoleta, n. sp. 

Shining black, thorax not impressed at the posterior angles. Antennae testaceous, 
the first two joints scarcely infuscate. Legs testaceous. Length 2 mm. 

Very similar in build to the preceding, but smaller and less robust, the thorax 
not impressed at the posterior angles and the puncturation of the fore-parts much 
less coarse. 

Chakrata District ; Binal Gad, 7000 to 8000 feet above the sea. 

Termitodiscinae. 

Termitodiscus minutus, ii. sp. 

Minute, subdepressed, shining yellowish-brown the lateral and anterior margins 
of the thorax yellow; thorax, elytra and abdomen clothed with short, stifi, yellow 
backwardly directed hairs. Length *7 mm. Breadth *5 mm. 

The smallest species of the genus. From the description and figures would 
appear to be very similar in build to T. e^chcrichiy Wasm., but to differ m colour, 
longer antennal club with shorter terminal joint which is much shorter than the 
rest of the club ; from T. hutteli, Wasin., by the colour, different build and rather 
longer antennal club with shorter terminal joint. Head completely concealed 
beneath the thorax, impunctate, shining. Antennae with the 1st joint moderate 
in length, the following forming a club gradually increasing in width from the 
base to the middle of the last joint, about three times as long as broad, the 10th 

i ’oint semi-oval. Thorax nearly semicircular, transverse (5 : 3), overlapping the 
lase of the elytra, the posterior angles acute, finely but not closely punctured, each 
puncture with a short stiff yellow hair which is directed backwards. Eh^ra much 
shorter than the thorax (1:3 along the suture), strongly transverse, witn asperate 
punctures which are a good deal closer than those of the thorax and furnished with 
TRANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) N 
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a similar hair. Abdomen narrower than the el 3 rtra, strongly contracted from the 
base to apex, the sculpture much less distinct but about as close as that of the 
elytra and with similar stifE hairs, the sides moderately reflexed without long setae. 

Dehra Dun. In the nest of a Termite. 

Pygosteninae. 

Doryloxenus brevioornis, n. sp. 

Convex, fusiform, shining. Head pitchy, in front more or less broadly reddish, 
thorax reddish, elytra pitchy, abdomen reddish. Antennae and legs brownish red. 
Len^h 2-2 mm. Breadth *75 mm. 

Differs from D. transfugay Wasm., by the shorter antennae. From D. termiUh 
philuSy Wasm., by the larger size, convex head, etc. Head slightly convex, eyes 
visible from above, the side margins in front of them obliquely truncate to the 
rounded anterior border, no perceptible sculpture, glabrous. Antennae very 
thick, conical, hom-like, about as long as the head. Thorax transverse (7 : 4*6), 
the sides gently rounded, the anterior and posterior angles rounded, the former a 
little produced, without sculpture or pubescence. Elytra along the suture shorter 
than the thorax (3 : 4*6) and a little broader, the sides feebly rounded, glabrous and 
impunctate. Abdomen strongly pointed from base to apex, the sides strongly 
margined ; these and the apex with long black setae, otherwise glabrous and 
impunctate. 

Siwaliks ; Lachiwala. With a species of Termite. 

Doryloxenus wasmanni, n. sp. 

Very shining, fusiform, convex, impunctate and without pubescence, reddish 
yellow-brown. Antennae reddish-brown, thick, pointed, scarcely longer than the 
head. Length 1*4 mm. Breadth *5 mm. 

A slender species. Distinguished from D. butteliy Wasm., by the more shining 
surface and shorter elytra. Head broadly impressed in front, eyes not visible 
from above. Thorax transverse (4*5 : 3), the sides gently rounded. Elytra along 
the suture shorter (2 : 3) than the thorax, transverse, the sides rounded, the posterior 
margins broadly emarginate. Abdomen strongly narrowed from base to apex, as 
long as the fore-parts, at the sides with some yellow setae, the apex with black setae. 

Debra Dun. In the nest of a Termite. 

Doryloxenus longesetosus, n. sp. 

Very shining, fusiform, subdepressed, yellowish-red. Antennae very short and 
thick, reddish-brown, the apex testaceous. Length 1-2 mm. Breadth *4 mm. 

Near D. eutermitiSy Wasm., but more shining, the antennae much shorter, the 
abdominal setae much longer. Head broadly impressed on the vertex, the sides 
and anterior border rounded in a semicircle, the eyes not visible from above, with 
a few extremely fine and sparing punctures, glabrous. Antennae very short and 
thick, pointed, shorter than the head. Thorax transverse (3*5 : 2*3), widest behind, 
the sides feebly rounded, anterior margin broadly, feebly emarginate, the anterior 
angles rounded and a little produced, similarly punctured to the head, glabrous. 
Elytra along the suture much shorter than the thorax (1*3 : 2*3), but a little broader, 
transverse, the posterior margin deeply emarginate, the postero-extemal angles 
produced, the sides rounded, with a few very fine punctures, glabrous. Abdomen 
strongly narrowed from base to apex, each of the Arst four (visible) segments with 
a transverse row of long yellow setae, the last two with more numerous ones, the 
sides without setae, the apex with numerous black ones. 

Dehra Dun. In the nest of a Termite. 
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Tachyporinae. 

Mycetoporus (Isehnosoma) indicus, n. sp. 

Black, shining; the shoulders and posterior margin of the elytra broadly rufo- 
testaceous. Abdomen with the posterior margins of the segments more or less 
rufescent. Antennae black, the first two joints testaceous. Legs testaceous. 
Length 3*5 mm. 

Size and build of M. niger, Fairm., but with longer antennae ; in colour nearer 
M, reicheit Pand. Head with a very few scarcely perceptible punctures and 
without ground-sculpture. Antennae rather long, thickened distally, 3rd joint 
shorter than 2nd, 4th to 8th all distinctly longer than broad, 9th and 10th as long 
as broad, 11th longer than 10th. Thorax with the marginal punctures fine, the 
median anterior pair situated some distance from the margin, the external nearer 
thereto, and with a few other scarcely perceptible ones and without ground-sculpture. 
Elytra a little longer than broad, with a row of nine or ten sutural punctures, eight 
or nine humeral and ten or eleven along the reflexed margin ; ground-sculpture 
wanting. Abdomen finely, not very closely, punctured and without ground- 
sculpture; pubescence yellow, scanty and with numerous long, black semi-erect 
setae. 

Dehra Dun. 


Mycetoporus (Isehnosoma) himalayicus, n. sp. 

Black, shining; the anterior and posterior margins of the thorax narrowly 
testaceous; el^^tra with an oblong, longitudinal spot at the shoulders, the posterior 
external angles and posterior margin narrowly testaceous. Abdomen with the 
posterior margins of the segments narrowly rufescent. Antennae dark, the first 
two joints testaceous. Legs testaceous, the posterior femora and tibiae brownish. 
Length 4*5 mm. 

General facies of the preceding but the antennae shorter, the humeral spot less 
diffuse, the posterior margins of the el}i:ra more narrowly testaceous, the sculpture 
of the abdomen coarser and without long black setae. Head without sculpture. 
Antennae with 3rd joint about as long as 2nd, 4th to 6th a little longer than broad, 
gradually decreasing in length but increasing in thickness, 7th and 8th as long as 
broad, 9th and 10th slightly transverse. Thorax wdth the median pair of punctures 
some* distance from the anterior border, the lateral a little less distant ; ground- 
sculpture wanting. Elytra longer than broad, with a sutural row of eight or nine, a 
humeral and lateral each of ten punctures ; just external to the humeral series a row 
of five or six very fine punctures is discernible ; ground-sculpture extremely fine, 
transversely strigose. Abdomen moderately finely and moderately closely punc- 
tured, with rather coarse sparse yellow pubescence and without groimd-sculpture. 

Chakrata District ; Binal Gad, 7000 to 8000 feet above the sea. 


Mycetoporus (s. str.) perniger, n. sp. 

Narrow, elongate, black, shining. EI}i;ra with three series of punctures. 
Antennae brown, the first two and the laist joint testaceous. Legs reddish-brown. 
Len^h 5 mm. 

Narrower than the preceding species, with shorter antennae, entirely black, the 
postero-extemal angles of the elj^ra scarcely perceptibly lighter. Head without 
puncturation or ground-sculpture. Antennae short, the 2nd and 3rd joints sub- 
equal, 4th about as long as broad, 5th to 10th transverse, gradually increasing in 
breadth, the penultimate twice as broad as long. Thorax with the median and 
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lateral punctures equidistant and remote from the anterior border. Elytra as 
long as broad, with a sutural and humeral series each of five or six fine punctures 
and a lateral of eight; no visible ground-sculpture. Abdomen with moderately 
fine, elongate punctures and a fine, yellowish, sparse pubescence and without 
ground-sculpture. 

Simla Hills; Matiana, 7900 feet above the sea. 

Bolitobius humeralis, n. sp. 

Black, shining ; elytra with a large subcordate humeral spot and the posterior 
margin, sutural and postero-external angles distinctly testaceous. Abdomen with 
the posterior margins of the anterior segments narrowly and obscurely paler, the 
6th rather broadly testaceous. Antennae with the first two and base of the 3rd joint 
and apex of the last, testaceous. Anterior legs reddish-testaceous, the middle and 
posterior femora and tibiae brown, the latter reddish-testaceous at the bases. 
Length 5*75 mm. 

Very similar in appearance to B. distinctus, Schub., but differs in the broader, 
oval head and the shape of the elytral spot; build of B. trinotatus, Er., but with 
head dilated behind the eyes. Head oval, narrowed in front, the post-ocular space 
rounded and slightly dilated. Antennae with the 3rd joint longer than 2nd, 
4th slender, a little longer than broad, r)th to lOth about as long as broad and 
differing little amongst themselves, 11th stout, oval, a little longer than 10th. 
Thorax impunctate (exc(‘pt for the usual marginal punctures) and without ground- 
sculpture, the base finely bordered. Elytra wider and a litth* longer than the 
thorax, a little longer than broad ; at the shoulder with a large subcordate yellow 
spot, placed obliquely with the apex at the antero-external angle and not reaching 
the suture, the outer margin of the spot extends almost half the length of the 
elytron, the inner not so far ; the narrow testaceous apical marking extends a short 
way along the suture and is dilated near the posti^ro-external angle ; each with 
three rows of punctures, sutural four or five, discal four or five, marginal sevcm or 
eight. Abdomen pointed, very finely and very sparingly punctured on 3rd to 
5th segments, more closely on Gth, the pubescence scanty, yidlovv. 

Simla Hills ; Gahan, 7000 feet above the sea. 

Bolitobius simlaensis, n. sp. 

Shining. Head black, thorax brown, the lateral margins and base testaceous. 
Elytra pitchy-black, a large hastate humeral spot and the posterior margin testaceous. 
Abdomen brownish-testaceous, the whole of the 1st, and the posterior margins of 
the following segments testaceous. Antennae blackish, the first four joints and apex 
of the last testaceous. Legs testaceous. Length 4*3 mm. 

Build of B. 'pygmaeus, E. Head short, not much longer than broad, the temples 
parallel. Antennae with 2nd and 3rd joints of equal length, 4th and 5th slightly 
longer than broad, Gth and 7th about as long as broad, 8th to lOth slightly trans- 
verse, 11th a little longer than lOth. Thorax not bordered at the base. Elytra 
longer than broad, pitchy, with a large yellow humeral spot which extends nearly 
half the length of the external margin and internally is prolonged towards the 
middle of the suture forming a mark somewhat similar to the point of a spear, the 
posterior margin is narrowly testaceous, a little more broadly at the sutural and 
external angles; each with a row of nine fine sutural, seven or eight discal and 
nine or ten marginal punctures. Abdomen with the Ist (visible) segment nearly 
impunctate, the following moderately finely, sparingly punctured, the 5th more 
closely, pubescence scanty, stiff, yellow, mixed with sparse black setae. 

Simla Hills ; Gahan, 7000 feet above the sea. 
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Bolitobius proxlmus, u. sp. 

Black, shining; base of thorax not bordered. Elytra with large testaceous 
oval humeral spot, the posterior margin extremely narrowly and obscurely tes- 
taceous. Abdomen point(*d, the posterior margins of the first four (visible) segments 
very narrowly rufescent. Antennae fusco-testaceous, the first four joints testaceous, 
the penultimate transverse, i^egs testaceous, the intermediate and posterior tibiae 
more or less infuscate. Length 4*75 mm. 

Build of B. exolefiis, Er., but narrower. Very n(*ar B. JnuneraJis, m., but differing 
in the more slender build, smaller size, narrower, oblong head, shorter, lighter 
antennae with the 6th to loth joints distinctly transverse, the oval, noneordate 
humeral spot which however is similarly situated, the extremely narrow and 
obscurely lighter posterior border of the (dytra, the ])osterior angles not widely 
testaceous and the entirely black Gth abdominal 8(‘gment. P^roni B. distinct 
Schub., by the broader and much shorter head, lighter antennae with transverse 
penultimate joints, differently shaped humeral spot and entirely black Gth abdominal 
segment. 

Simla Hills ; (lahan, 70(X) feet above the sea. 

Bolitobius monticola, n. s]). 

Black, shining; elytra at the shoulders with oval yellow s])ot, the posterior 
margin scarcely ]x*rce])tib!y lighter. Abdomen with the posterior margins of the 
first four (visible) segments narrowly rufcsccmt. Antcmnae blackish, the first five 
joints testaceous, the penultimate* transverse. Legs n^ddish-testaceous. the tibiae 
a little infuscate. Length 3-3 mm. 

A small narrow s|)ecies, much narrow than B. cjolctus, Er.. with a short oval 
liead and markings of B. pnu nniis, m. Antennae with 3rd joint shorter than 2nd, 
4th a little longer than broad, 5th to Kfih transv(*rse. Thorax entin*ly black, the 
base* not bordered. Elytra hnige*r than the* thorax, Ionge*r than broad, at the 
should(*rs with a seunewhat oval ye*llow spot ; neit reaching the* suture aiul extending 
backward.s feir about one-third the h*ngth eif the* e‘lytra, s(‘ulpture* (‘onsisting of 
three rows of six })unctun‘s, sutural, di.scal and late*rai. Abde)men fine'ly, sparingly 
punctured, espe‘cially in the middle of the ante-rior se*gments and with rath(*r scanty, 
long yellow hairs and a few lilack setae. 

Simla Hills; Theog, Kotgarh, 7(MM) to 7(K)0 feet above the .sea. 


Table of tue Above-I)ES('Ribf.i) Sieciks uf Bouioiurs . 

1. Species in great part brownish-testaceous simhunsis^ n. sp. 

— Species black with yellow markings 2. 

2. Base of thorax finely bordered. Penult imate joints of antennae not 

transverse. Size larger 5-75 mm humeral is, n. sp. 

— Base of thorax not burden'd, IVnultimate joints of antennae transverse. 

Smaller species 3 3 to 4*7 mm 3. 

3. Larger and broader (4*75 mm.). Antennae longer and thicker prounri^, n. sp. 

— Smaller and narrower (3*3 mm.). Antennae shorter and more slender 

monticola, n. sp. 

Bryocharis bicolor, n. sp. 

Shining black; the elytra shining red, the epiiileurae and postero-extcrnal angles 
black, witli three rows of extremely fine puncture.s and traces of others. Anten- 
nae with the 1st joint and apex of the last te.staceous. Legs brownish-red. 'Length 
6*75 mm. 
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Broader and more robust than B. analis, Fayk., with shorter antennae and 
different coloration. Head impunctate and without pound-sculpture. Antennae 
with the 3rd joint much longer than 2nd, 4th to 7th a little longer than broad 
gradually decreasing in length, 8th as long as broad, 9th and 10th transverse, 11th 
not so long as the two preceding together. Thorax with median pair of punctures 
more remote from the anterior border than are the lateral ones, these themselves 
separated therefrom. Elytra a little longer than broad, with rows of exceedingly 
fine punctures : nine or ten sutural, four humeral (more widely separated and 
situated anteriorly), eight or nine discal (between which and the humeral there are 
five others, and along the margin eight or nine more), occasionally with traces of 
five others between the discal and sutural rows. Abdomen with the first two 
(visible) segments with a few fine punctures towards the sides, the disc glabrous, 
the 3rd and 4th with some very fine punctures across the base, the middle jmd 
the posterior margins, 5th with moderately close, fine, elongate punctures, 6th 
finely, sparingly punctured ; pubescence fine and sparse, with long black setae at 
the posterior margins and sides. 

Dehra Dun. Chakrata District ; Sijla Gad, 5000 feet above the sea. 

Bryooharis humeralis, n. sp. 

Black, shining; the elytra with large humeral spot and posterior margin 
narrowly yellow and with seven rows of fine punctures. Antennae black, the 1st and 
11th joints testaceous. Legs testaceous, the apices of the tibiae and the inter- 
mediate and posterior tarsi more or less blackish. Length 8 mm. 

Scarcely differs in build from B. analis, Payk. Head impunctate and without 
ground-sculpture. Antennae with 3rd joint considerably longer than 2nd, 4th 
and 5th a little longer than broad, 6th and 7th as long as broad, 8th to 10th slightly 
transverse, 11th short, oval, not as long as the two preceding together. Thorax 
with median punctures further from the anterior margin than are the lateral and 
with a few scarcely perceptible punctures on disc, without ground-sculpture. 
Elytra a little longer than broad with seven rows of ten or twelve fine punctures. 
Abdomen with the 1st (visible) segment with a few fine punctures at the sides 
and along the posterior margin, 2nd with three rows, basal, medial and apical, 
all interrupted in the middle so that this region is impunctate, 3rd and 4th 
with the rows not interrupted, 5th and 6th finely, uniformly and moderately closely 
punctured, pubescence short fine and sparse and with long black setae. 

Simla Hills ; Theog, 7600 feet above the sea. 

Conosoma subtestaceum, n. sp. 

Identical in build, size, colour and antennal structure with C. testaceum, F., 
but differs in the following respects, the puncturation of the elytra is less close, that 
of the abdomen is distinctly less fine and less close and the pubescence less dense 
and much coarser especially on the abdomen. In the c? the 5th ventral segment 
is not emarginate. 

Chakrata District ; Chulli Khud, Korawa Khud, Khedar Khud, Jadi Gad, 
7000 to 9000 feet above the sea. 

Conosoma plaglatum, Fauv., v. unieolor^ n. 

Differs only from the type form in the complete absence of the orange elytral 
marking, the whole insect being entirdy sooty-black. 

Simla Hills; Matiana, 7900 {eet above the sea. 
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Conosoma snbgraeQe^ n. sp. 

Narrow, elongate, black, sericeous; elytra with well-defined carved orange 
fascia (C-shaped), extending from the humeral angle to the posterior margin, this 
and the posterior angles similarly coloured. Antennae with the first three or four 
joints testaceous, the rest blackish. Legs testaceous. J^ength 4 mm. (in well- 
extended examples). 

Very near C. gracile, Kr., in build, markings, etc., but the antennae are shorter 
and darker. Head very finely and sparingly punctured and pubescent. Antennae 
slender, extending very slightly beyond the posterior angles of the thorax, all the 
joints longer than broad, gradually decreasing in length, the 10th not much longer 
than broad. Thorax slightly transverse, extremely finely and closely shagreened 
and punctured, finely and closely pubescent. Elytra one-third longer than the 
thorax, exceedingly finely and exceedingly closely punctured, very finely and 
closely pubescent, sericeous. Abdomen slender, narrowed from base to apex, 
extremely finely and closely punctured and pubescent, the sides and apex with 
black setae. 

Chakrata District : Korawa Khud, Sijla Gad, 5000 to 9000 feet above the 
sea. Simla Hills ; Kotgarh, 7000 feet above the sea. 

Conosoma vittatum, n. sp. 

Narrow, elongate, black, subsericeous : the elytra wdth a curved orange fascia 
extending from the humeral callus to near the posterior margin internally and 
gradually tapering behind, posterior margin and postcro-external angles black. 
Antennae black with the first three joints and the last testaceous. Legs testaceous. 
I.*ength 4 mm. (in extended examples). 

Size and build of the preceding, but differs in the testaceous 11th antennal 
joint, the elytral marking and the less densely pubescent thorax, which has not a 
silky appearance. The el 3 rtral spot is comma-shaped with the concavity outwards 
and the end of the tail near the sutural end of the posterior margin. 

Simla Hills ; Theog, 7000 feet above the sea. 

Conosoma triste, n. sp. 

Narrow, elongate, black ; the head and thorax moderately shining, elytra and 
abdomen more opaque, sericeous. Antennae and legs testaceous. Length 3*2 mm. 
(in moderately extended examples). 

Intermediate in build between C. plagiatum, Fauv., and C. graciJe, Kr., a good 
deal smaller and narrower than the former, more robust than the latter. Head 
very finely and closely punctured, finely pubescent. Antennae long and slender 
extending well beyond the posterior angles of the thorax, all the joints much longer 
than broad, the 11th longer than the 10th. Thorax slightly transverse, extremely 
finely and closely punctured, finely pubescent. El)’i:ra a good deal longer than the 
thorax, longer than broad, more finely and densely punctured than the thorax, 
sericeous. Abdomen densely and finely punctured and grey pubescent, sericeous. 

Mussorie District ; Keyarkuli, 5000 feet above the sea. 

Conosoma obsoorevittatum, n. sp. 

Head black, shining, thorax and elytra pitchy-black, the posterior margin of 
the former very narrowly and obscurely rufcscent, the latter with an obscure curved 
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reddish fascia extending from the shoulder to the posterior margin near the suture, 
the posterior margin and postero-extemal angle similarly rufescent, thus forming 
an ill-defined C-shaped marking, more visible in certain lights. Abdomen pitchy, 
the posterior margins of the anterior segments narrowly rufescent. Antennae and 
legs testaceous. Length 4 mm. (in well-extended examples). 

Size, build and antennal structure of C. suhgracile, Cam., but more shining, 
less pubescent and sericeous, the elytral fascia obscure red and ill defined, the 
abdomen rather less finely pubescent. Head and antennae as in C. siihgracile. 
Cam. Thorax slightly transverse, closely and very finely punctured and grey 
pubescent. Elytra longer than the thorax, distinctly longer than broad, more 
distinctly punctured than the thorax, finely closely grey pubescent, subsericeous. 
Abdomen densely and finely punctured and grey pubescent, subsericeous. 

Dehra Dun. 


Conosoma marginatum, n. sp. 

Narrow, elongate, black, the posterior borders of the thorax and of the abdominal 
segments very narrowly and obscurely rufescent. Elytra with an obscure, sub- 
triangular orange spot occupying the j)osterior margin. Antennae and legs 
testaceous. Length 5 mm. 

Build of C. gracilc, Kr., but with shorter antennae and differently marked elytra. 
Antennae slender, reaching a little beyond the posterior angles of the thorax, all 
the joints longer than broad, the lOth not much longer than broad. Thorax 
extremely finely and very closely punctured, finely and closely pubescent, scarcely 
transverse. Elytra a little longer than the* thorax, narrowed behind, the sides 
straight, exceedingly finely and densely punctur(‘d and })ubescent, sericeous; at 
the apex with an obscure orange spot, subtriangular in shape, the base occupying 
the posterior margin and the apex extending for about one-fourth the length of 
the disc. Abdomen very finely punctured and closely pubescent, subsericeous. 

Mussorie District; Arni (Jad, Ringal (lad, 5()00 to G0()0 feet above the sea. 


Conosoma rufoguttatum, n. sp. 

Black, head and thorax more shining; thorax with the posterior margin nar- 
rowly rufescent, elytra pitchy, less shining, at the base of each with a reddish reniforrn 
spot with the concavity backwards and not extending either to the suture or the 
lateral margin, more visible in certain lights, V(‘ry finely and closely punctured 
and yellowish pubescent. Abdomen black, the posterior margins of the segments 
narrowly rufescent, the 5th (visible) more broadly, finely and closely punctured, 
not sericeous. Antennae black, the first two joints testaceous. Legs testaceous. 
Length 4*5 mm. 

A little larger, more robust and more convex than C. imnuiculatum, Steph., 
with longer antennae, the elytra rather less narrowed behind, the sides more rounded 
and with ferruginous basal spot, the abdomen less closely pubescent and more 
shining. Head very finely and very sparingly punctured, sparingly pubescent. 
Antennae with 4th to 6th joints longer than broad, gradually decreasing in length, 7th 
about as long as broad, 8th to 10th slightly transverse. Thorax slightly transverse, 
extremely finely, moderately closely punctured and pubescent. E^lytra as long as 
broad, rather Jess closely punctured than in C. inwiaculatum ^ with short fine greyish 
pubescence, not sericeous. Abdomen much less pubescent and more shining than 
in that species. 

Simla Hills ; Kotgarh, Gahan, 7000 feet above the sea. 
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Conosoma parkerl, n. sp. 

Narrow, elongate, black, not sericeous, the sides and posterior margin of the 
thorax narrowly, obscurely rufescent. Elytra with ill-defined red spot in the 
middle of the base, not extending to the suture or the lateral margin, the posterior 
margin very narrowly rufescent. Abdomen with the first 4 segments narrowly 
rufescent posteriorly, the 5th with the posterior half rufescent, 6th entirely black. 
Antennae with the first three' joints and the last, testaceous, the rest infuscate. 
Legs testaceous. Length 3*5 mm. (in well-extended examples). 

Smaller and narrower than the preceding, similarly built and marked, but the 
antennae lighter and more slender though similarly constructed. It is perhaps a 
small race of (\ rufoguttat^im. 

Almora; Dhaub China, 6000 feet above the sea (/?. N. Parker, I.F.S.). 
Mussorie District, Arni Cad. 

Conosoma variable, n. s]>. 

Pitchy-brown. Head more or le.ss rufe.scent in front, the lateral margins and 
base of the thorax narrowly rufe.sc(‘nt. El^'tra with a ferruginous, ill-defined 
mark occupying the base internal to tin* callus, the vicinity of tin* suture, the 
posterior margin and post(T()-(‘Xternal angh*. thus forming a C-sha])ed figure open 
outwards, the suture* and rest of the disc, jntchy. Abelomen with the posterior 
margins of the segments distinctly rufe.s<‘ent. Antennae and legs testaceous. 
I .length 3*6 min. (in well-extend(*d examples). Vanes considerably in the distinct- 
nevSH and extent of the elytral marking. 

In size and g(*neral facies resembling C. unmacuJatum, Steph., but with more 
slender antennae, the thorax mui h shorter and more transverse, the elytra 
shorter and nion* conv(*x, tin* abd(mien mon* finely and more closely punctured. 
Antennae with 2nd and 3rd joints of equal length, 4th to l»th longer than broad 
gradually decreasing in length, loth as long as broad, 11th a little longer than the 
jireceding. Thorax strongly transverse, very finely, closely punctured and 
pubescent. Elytra a little longer than the thorax, as long as brtiaJ, gradually 
narrowed bi'hind, lather more finely and more closely punctured and pubescent 
than the thorax. Abdomen very finely and closely punctured and ])ulx'scent, 
subsericeous. 

Sivvaliks ; Nakraunda, Mohan Kau, Dehra Dun, Song River. 

Conosoma beesoni, n. sp. 

Subcon vex, castaneous, the head in front and the jKisterior margins of the 
abdominal segments rufescent. Antennae short, testaceous, the 5th to 9th joints 
more or less infuscate. Legs testaceous. Length 2-75 mm. (in well-extended 
examples). 

Build of the preceding, but much smaller, uniformly coloured and with shorter 
antennae. Head scarcely perceptibly punctured. Antennae with 2nd and 3rd 
joints of equal length, 4th to 6th a little longer than broad, gradually decreasing 
in length, 7th to lUth transverse. Thorax strongly transverse, exceedingly finely, 
closely punctured and shagreened, with a fine short greyish pubescence. El\d:ra 
a little longer than the thorax, narrowed behind, about as long as broad, rather more 
closely punctured and pubescent than the thorax. Abdomen very similarly 
punctured and pubescent, not sericeous. 

Mussorie District ; Ami Dad. Chakrata District ; Khedar Khud, Chulli 
Khud, Sijla Gad. Simla Hills ; Kotgarh, 6(X)0 to 8900 feet above the sea. 
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Ck)nosoma obscurom^ n. sp. 

Subconvex, castaneons, finely closely pubescent; the front of the head, sides 
and posterior margin of the thorax narrowly, base of the elytra broadly, the apical 
margin narrowly ferruginous red. Abdomen yellowish-r^, paler behind. An- 
tennae short, testaceous. Legs testaceous. Length 2*76 mm. (in well-extended 
examples). 

Narrower than the preceding, similarly built, coloration of the elytra very similar 
to the obscurer forms of C. variabile. Head very finely and very sparingly 
punctured. Antennae short, scarcely reaching the posterior angles of the thorax, 
the 2nd and 3rd joints of equal length, Ith to 6th a little longer than broad, gradually 
decreasing in length, 7th to 10th transverse. Thorax strongly transverse, extremely 
finely, closely punctured and finely pubescent. Elytra longer than thorax, as long 
as broad, rather more closely punctured than the thorax, with a broad ill-defined 
reddish patch at the base, reaching the lateral margin but not attaining the suture, 
the posterior margin rufescent, sometimes the elytra lighter castaneous and then 
the spot scarcely distinguishable. Abdomen very similarly punctured and pubescent 
to the elytra, not sericeous. 

Siwaliks ; Lachiwala. 


Conosoma c-rufum^ n. sp. 

Head and thorax reddish-testaceous, the latter rarely infuscate on the disc; 
elytra pitchy black with a red C-shaped mark extending from the humeral callus 
along the suture, the posterior margin and the postero-extemal angle, suture black, 
rarely with the extreme lateral margin rufescent. Abdomen pitchy black, the pos- 
terior margins of the segments broadly rufescent. Antennae testaceous, occasionally 
a little infuscate towards the apex. Legs testaceous. Length 3 mm. (in well- 
extended examples). 

Build of C. pedicular ium, Gr., but more robust. Head extremely finely and 
sparingly punctured, with short sparse yellow pubescence. Antennae rather short, 
3rd joint a little longer than 2nd, 4th to 8th a little longer than broad, gradually 
decreasing in length, 9th and 10th as long as broad. Thorax distinctly transverse 
(6*5 : 4), the posterior angles rounded, extremely finely and closely punctured, 
finely yellow pubescent. Elytra a little longer than the thorax, narrowed behind, 
as long as broad, with similar puncturation and pubescence to the thorax, black, 
with red C-shaped mark open outwards. Abdomen very finely and densely punc- 
tured, subsericeous, with numerous long black setae at the sides and one on either 
side of each segment near the posterior margin. 

Siwaliks ; Mothronwala, Lachiwala, Kheri Rau, Nakraunda. Found 
amongst roots of a coarse grass growing on the sandy banks of streams. 

Conosoma quadrifasciatum, n. sp. 

Head black, front testaceous. Thorax rufo-testaceous, the posterior half 
(except the sides), and the anterior border pitchy-black. Elytra black with well- 
defined transverse yellow spot at the base extending to the lateral margin but not 
quite reaching the suture. Abdomen reddish-testaceous, the 3rd to 6th (visible) 
segments each with a black band. Antennae with the first three and the last two 
jointe testaceous, the intermediate infuscate. Legs testaceous. Length 3-1 mm. 
(in well-extended examples). 

Build of (7. suave, Fauv., and scarcely differing in sculpture and pubescence. 
The antennae with 2nd and 3rd joints of equal length, 4th to 7th a Dttle longer 
than broad, gradually decreasing in length, 8th to 10th about as long as broad. 
Thorax transverse (6*6 : 4*6), rufo-testaceous, the anterior border rather broadly and 
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the posterior half blackish, except at the sides, very finely, closely punctured and 
moderately closely yellow pubescent. Elytra as long as the thorax, transverse, 
rather more closely punctured than the thorax. Abdomen reddish-yellow, the 
3rd and 4th (visible) segments with a broad black fascia near the posterior margins, 
the 5th with the fascia across the middle, 6th black, the base narrowly testaceous, 
the processes testaceous; pubescence yellow fine and short, not dense, and with 
several black setae at the sides, the 2nd to 4th (visible) segments each with erect 
seta near posterior margin or either side. 

Siwaliks ; Nakraunda. Dehra Dun. Almora ; Patkria, 4500 feet above the 
sea. 


Conosoma macolicolle, n. sp. 

Reddish-testaceous, the head pitchy behind. Thorax at the base on either side 
of the middle with a round black spot, the anterior border very narrowly pitchy. 
Elytra yellow, the sides setiferous, with a rather broad, well-defined slightly oblique 
black band from the middle third of the outer margin to near the suture. Abdomen 
with the 1st and 4th (visible) segments black, the posterior margins reddish-testaceous, 
2nd testaceous, more or infuscate at the base, 3rd testaceous with narrow black 
fascia near posterior border, 5th and 6th testaceous, with transverse dark fascia 
near the base. Antennae with the first five and last two joints testaceous, the inter- 
mediate black. Legs testaceous. Length 3*2 mm. (in well-extended examples). 

Antennae short, the 2nd and 3rd joints of equal length, 4th and 5th a little 
longer than broad, 6th as long as broad, 7th to lOtn transverse. Thorax transverse 
(6*75 : 4*75), extremely finely and moderately closely punctured, finely not densely 
pubescent and with a few fine erect hairs. Elytra longer (6 : 4*75) than the thorax, 
narrower behind, as long as broad, rather less finely atid more closely punctured 
than the thorax, finely and moderately closely pubescent, the sides with five long 
black setae. Abdomen very finely and more closely punctured than the el}’tra, 
with fine short, moderately close yellow pubescence, not sericeous, the first four 
visible segments with erect black setae near the posterior margins, the sides and 
apex with similar setae. 

Siwaliks ; Nakraunda, Dehra Dun. Mussorie District ; Arni Gad. 
Almorah ; Dhaub China. 

Conosoma quadrimaculatum, n. sp. 

Ochraceous, yellow pubescent. Elytra yellow each with two pitchy spots placed 
transversely before the middle, one near (but not touching) the external margin, 
the other near the middle of the disc, the sides with long setae. Abdomen with the 
bases of the first four visible segments more or less blackish. Antennae short, the 
first five and last two joints testaceous, the intermediate pitchy. Legs testaceous. 
Length 3*2 mm. (in well-extended examples). 

Head extremely finely, sparingly punctured, with short sparse yellow 

1 )ubescence. Antennae with the 2nd and 3rd joints of equal length, 4th a little 
onger than broad, 5th as long as broad, 6th to 10th transverse. Thorax transverse 
(6*5 ; 4*5) exceedingly finely and moderately closely punctured with fine, moderately 
close, depressed yellow pubescence. Elytra longer (6 : 4*5), than the thorax, 
slightly narrowed behind, as long as broad, puncturation and pubescence as on the 
thorax, the sides with six long black setae. Abdomen very finely and rather more 
closely punctured and pubescent than the elytra, not sericeous ; posterior borders 
and sides of the segments with long black setae. 

Chakrata District; Sainj Khud. Simla Hills; Fagii, Theog, Kotgarh, 
6600 to 8000 feet above the sea. 
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Conosoma ochraoeum, n. sp. 

Entirely reddish-ocliraceoiis, subconvex, finely yellow pubescent. Elytra at 
the sides with six long black setae. Antennae with the first five and last two joints 
testaceous, the intermediate black. Legs testaceous. Length 3-5 mm. (in well- 
extended examples). 

Antennae short, the 2nd and 3rd joints of equal length, 4th to 7th a little longer 
than broad, gradually decreasing in length, 8th as long as broad, 9th and 10th 
transverse. Thorax transverse (G-75 : 4), exceedingly finely, moderately closely 
punctured. Elytra longer than thorax (6 : 4), narrowed behind, as long as broad, 
more closely punctured than the thorax. Abdomen much more closely punctured 
and more densely pubescent than the elytra, subsericeous, sides and posterior margins 
of the first four visible segments with long black setae. 

Siwaliks. Debra Dun. Arni Gad. 


Table of the Above-described Species. 


1. Sides of elytra without setae 2. 

— Sides of elytra with setae 15. 

2. Thorax entirely red, reddish-testaceous or blackish with transverse 

testaceous fascia 14. 

— Thorax black, pitchy or brown, the margins often lighter 3. 

3. Elytra dark with well-defined orange-yellow markings 4. 

— Elytra unicolorous or with obscure markings 5. 

4. Elytra with a C-shaped mark (open outwards) extending from tlu; 

shoulder along the suture and the posterior margin. Antennae with 


ing near posterior margin adjacent to the suture. Antennae with 
first 3 joints and the last testaceous vittnium, n. sp. 

5. Elytra without trace of markings (>. 

— Elytra with ill-defined markings 9. 

6. Elytra distinctly longer than broad. Penultimate joints of antennae at 

least as long as broad 7. 

Elytra not longer than broad. Penultimate joints of antennae transverse. 
Length 2-75 mm hcvnom, n. sp. 

7. Brown species. Intermediate joints of antennae more or less infuscate 

suhteslaceum, n. sj). 

— KSooty-black species ti. 


— Antennae black, the first 2 joints more or less testaceous 

plagiafus, Fauv., v. unicolor, n. 

9. Elytra sooty black with obscure, subtriangular reddish-marking with 

base on the posterior margin 'inarginatam, n. sp. 

— Elytra otherwise marked 10 . 

10. Elytra with the base (and occasionally the posterior margin) obscurely 

reddish j j . 

— Elytra with obscure red C-shaped mark (open outwards) extending from 

the shoulder, along the suture and the posterior border 13. 

11. Basal mark of elytra extending to the side margin; posterior margin 

narrowly rufescent. Antennae short, the penultimate joints trans- 


— Basal mark of elytra not extending to the side margin or the suture.* 

Larger species (3*5 to 4-5 mm.) 12. 
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12. Larger (4*5 mm.) and more robust; basal mark of the elytra reniform, 

concave behind. Antennae with first 2 joints testaceous, the rest 
blackish rufogiUtatum, n. sp. 

— Smaller (3*5 mm.) and more slender; basal mark of the elytra rounded. 

Antennae with the first 3 joints and the last testaceous . parleri, n. sp. 

13. Thorax scarcely transverse; species larger (4 mm.) and more robust. 

Antennae longer, the penultimate joints twice as long as broad 

ohsrurevittatum, n. sp. 

— Thorax distinctly transverse; species smaller (3-6 mm.) and less robust. 

Antennae shorter, the i)cnultiraate joints slightly longer than broad 

variahilr, n. sp. 

14. Thorax entirely red or reddish-testaceous; elytra pitchy with red 

C-shaped marking c-rufum, n. sp, 

• — Thorax pitchy-black, towards the front with a transverse yellow fascia ; 
elytra black with transverse yellow spot at base reaching the lateral 
margin quadnfa sc latum, n. sp. 

15. Species uniformly reddish-ochraceous. Antennae testaceous, the 6th to 


9th joints infuscate ochraceum, n. sp. 

— Species otherwise coloured 16. 


16. Thorax at the base near the middle line with a small black spot on either 
side. Elytra t(*staceous with well-defined transverse black spot 
extending from the middle third of the .si(h‘ margin to near the suture 

inaeulicollc, n. sp. 

— Thorax without basal spots. Elytra testaceous, each with two s}>ots, 

one near the lateral margin and one on the disc . quaihimaeulatum, n. sp. 

Tachyporus nigromaculatus, n. sp. 

Size and build of J. hypnorum, F., the antennae similarly constructed, and 
scarcely differing in sculjiture. In W(‘lI-coloured examples tlie head is black, the 
thorax testaceous more or less infuscate on the disc, the elytra testaceous with a 
brown, oval, oblique sjiot on each disc directed backwards and inwards and with 
the side margins blackish, the abdomen blackish with the posterior margins of the 
segments broadly rufescent. In other exam})les the head is more or less testaceous, 
the thorax not or scarcely infuscate, the elytral spot more or less indistinct or 
entirely absent with the sides concolorous, the abdomen brown with the ])osterior 
margins of the segments broadly rufescent. The antennae are blacki.sh with the 
first three joints testaceous. Length 4 to 4-2 mm. 

Mussoric District ; Keyarkuli, Dhobi Ghat. Chakrata District ; Khedar 
Khud. Debra Dun. Siwaliks ; Mohan Kaii. 


Tachyporus undulatus, n. sp. 

Shining, subcon vex; head black; thorax black, the {)osterior angles broadly, 
the posterior margin narrowly, testaceous. Elytra yellow, the sides narrowly 
black except at the postero-external angles, ami with a broad undulating black 
well-defined fascia extending from the lateral margin to the suture across the 
middle of the disc, suture in front of the fascia narrowly black. Abdomen black, 
the posterior margins of the segments very narrowly rufescent. Antennae with the 
first four joints and base of the 5th testaceous. Legs testaceous. lAUigth 3 mm. 

Build of T. chryso)nclinus, L., but differently coloured and antennae shorter. 
The elytral fascia leaves a reniform yellow spot at the base. 

Simla Hills ; Fagu, 8000 feet above the sea. Under bark. 



184 


Dr. Malcolm Cameron on 


Taohypoms asslmllis, n. sp. 

Of similar size and build to the preceding and with similar eljtral pattern, 
but diners in the following respects ; only the first two joints of the antennae are 
testaceous, the femora are pitchy-black and the tibiae brownish-testaceous, the 
thorax is entirely black, the posterior half of the 7th and 8th abdominal segments 
reddish-testaceous. 

Chakrata District ; Jadi Gad, 7000 feet above the sea. 


Tachyporos marginalise n. sp. 

Shining, subconvex. Head black ; thorax black, the sides and posterior 
margin narrowly, the posterior angles broadly testaceous. Elytra pitchy-black, 
less shining, with a large common testaceous spot occupying the postero-external 
angles and posterior borders and ascending along the suture for nearly half its length. 
Abdomen blackish, the posterior margins of the segments narrowly rufescent. 
Antennae pitchy, the first 4 joints testaceous. Legs testaceous. Length 3 mm. 
(moderately extended). 

Build of T. hyjmorum^ F., the antennae similarly constructed but rather shorter, 
the thorax similarly marked, the elytra longer, similarly punctured, the setae 
longer and stronger. 

Simla Hills ; Gahan, 7000 feet above the sea. 


Tachyporus simlaensis, n. sp. 

Subconvex. Head and thorax black, shining, the sides and posterior margin 
of the latter narrowly testaceous : elytra black, shining, the posterior margin 
narrowly testaceous for the inner half, the external angles and outer half more 
broadly. Abdomen black, the posterior margins of the segments narrowly rufescent. 
Antennae blackish, the first three joints testaceous. Legs testaceous. Length 
4 mm. 

In build resembling T, jocosus. Say, but the puncturation of the elytra and 
abdomen less fine. Amtennae with 8th to 10th joints about as long as broad. 
Thorax short; elytra a little longer, transverse. 

Chakrata and Simla Districts, 6500 to 8000 feet above the sea. 


Tachyporus singularis, n. sp. 

Subdepressed. Head black, shining; thorax shining brown, the posterior 
margin, sides, and posterior angles broadly testaceous. Elytra greasy lustrous, 
depressed, brownish testaceous, the sides, a trian^lar scutellary mark and an 
obscure longitudinal mark on the disc, brown. Abdomen pitchy, the posterior 
margins of the segments' flavescent. Antennae blackish, the first two joints 
testaceous. Legs testaceous. Length 3*5 mm. 

Differs from all the preceding species in the broader subdepressed build and 
less shining elytra. Antennae long, all the joints gradually decreasing in length 
from the 4th, all longer than broad. Elytra distinctly longer than ^e thorax, 
a little longer than broad, very finely, moderately closely punctured. Abdomen 
less finely punctured than the elytra. 

Chakrata District ; ChuUi Khud, 8000 feet above the sea. 
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Tachjrporus ancorarios, n. sp. 

Shining. Head black ; thorax black, the posterior margin narrowly, the sides 
more or less broadly reddish-testaceous. Elytra reddish-testaceous, with an 
anchor-shaped black figure, the shaft along the suture, the flukes exten^ng across 
the disc on either side towards the lateral margins (these infuscate except at the 
postero-extemal angles), the base narrowly blaclash. Abdomen black, the posterior 
margins of the segments rather broadly rufescent. Antennae with the first 3 joints 
testaceous, the rest blackish. Legs testaceous. Length 4 mm. 

A narrow, elongate subdepressed species of the build of T. nitidulus, F., and 
scarcely differing in sculpture ; the antennae are, however, dark and a little longer, 
the 4th to 6th joints distinctly longer and the thorax a little broader. 

Siwaliks; Lachiwala. Mussorie and Chakrata Districts. 

Var. nitiduloides, n. Differs from the type form in the absence of the elytral 
pattern, the elytra being entirely suffused with brownish-black except the posterior 
margins and postero-extemal angles. In a long series every gradation between the 
type form and the variety is met with. 

Mussorie, Chakrata and Simla Districts, 6000 to 8000 feet above the sea. 


Table of the Above-described Species. 


1. Species in great part black or pitchy-black 2. 

— Species in great part testaceous or reddish-testaceous 7. 

2. Tnorax entirely black assimilis, n. sp. 

— Thorax with at least the posterior angles testaceous 3. 

3. Elytra testaceous with sharply defined black fascia extending across 

the suture between the lateral margins undulatus, n. sp. 

— Elytra otherwise marked 4. 

4. Elytra reddish-testaceous with a common anchor -shap(‘d mark on the 

disc, the lateral margins more or less infuscate at the middle 

aucorarius, n. sp. 

— Elytra otherwise marked 5. 

5. Elytra pitchy-brown, the posterior-external angles more or less 

obscurely lighter v. nitiduloides, n. var. 

— Elytra otherwise marked 6. 

6. Elytra black, the posterior margins narrowly testaceous stmlaetisis, n. sp. 

— Elytra pitchy with a large common spot behind the middle at the 

suture and post<*rior margin testaceous marginalis, n. sp. 


7, Species of the build of hypnoruvi, F. ; elytra reddish- testaceous with an 
oval oblique brown spot on the disc of each or without spot 

nigromaculafus, n. sp. 

— Species broader and subdepressed ; elytra brownish-testaceous with the 

lateral margins and scutellary region infuscate . . . sivgularisy n. sp. 

Taohinus (s. str.) coriaceus, n. sp. 

Broad and robust, pitchy-black, greasy lustrous, strongly coriaceous throughout, 
the front before the insertion of the antennae reddish-testaceous; anterior and 
posterior margins of the thorax narrowly, the sides more broadly obscure reddish- 
testaceous, the shoulders and posterior margins of the abdominal segments very 
narrowly and obscurely rufescent. Antennae black, the first four joints red. Legs 
reddish-brown. Length 7*76 mm. ; breadth 3 mm. 
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Head strongly coriaceous, with a few fine obsolete punctures. Antennae with 
the 3rd joint much longer than the 2nd, 4th a little longer than broad, 5th to 7ih 
about as long as broad, 8th to 10th slightly transverse. Thorax transverse, nar- 
rower in front, the sides evenly rounded, the posterior angles obtuse. Sculpture 
as on the head. Elytra a little broader and much longer than the thorax, longer 
than broad, the disc with traces of three or four striae, the outer one with three or 
four fine but deeper punctures, the rest of the surface with moderately close fine 
punctures, strongly coriaceous. Abdomen narrowed from base to apex, with similar 
sculpture to that of the elytra, but the punctures deeper. 

$. Eighth dorsal segment with median lobe semi-ovally excised; external 
process short, intermediate projecting a little beyond the level of the median lobe. 
Sixth ventral segment with median lobe feebly rounded, deeply sulcate along the 
middle ; external process short, intermediate reaching to level of apex of central lobe. 

Almorah ; Kali Valley, 9000 feet above the sea. In fungus. 


Tachinus (s. str.) hlmalayicus, n. sp. 

Narrow, elongate, black, shining, the extreme base and lateral margins of the 
thorax, an indistinct spot at the shoulder and the posterior margins of the abdominal 
segments, obscurely reddish. Antennae black, the first two joints and occasionally 
the last reddisli-testaceous. Legs reddish. J.«ength 4-3 mm. 

Build of T. coUaris, Gr., but narrower, differently coloured and punctured and 
with shorter antennae. Head black, shining, exceedingly finely’’ and very sparingly 
punctured and without ground-sculpture. Antennae with the 3rd joint slightly 
longer than 2nd, 4th to 6th a little longer than broad gradually decreasing in length, 
7th about as long as broad, 8th to 10th transverse. Thorax transverse, extremely 
finely, sparingly and obsoletely punctured and without ground-sculpture. Elytra 
a little narrower and about one-third longer than the thorax, as long as broad, 
moderately closely, finely, obsoletely punctured and without ground-sculpture. 
Abdomen pointed, finely rather closely punctured, finely’ transversely strigose. 

(J. Eighth dorsal segment with the middle lobe deeply triangularly excised, the 
lateral processes short. Sixth ventral segment very deeply triangularly excised, 
the excision strongly bordered except near the base ; 5th ventral segment obtusely 
emarginate, its border studded with granules and limited on either side by a pair 
of short spines. $. Eighth dorsal segment with the median lobe with a small 
triangular excision, lateral processes broad, pointed, ext(‘nding to the level of the 
apex of the median lobe. Sixth ventral segment with 6 processes, the central pair 
separated from one another by a semi-oval excision, the area in front deeply 
triangularly impressed, the apices rounded and setose ; intermediate and lateral 
processes pointed, the lateral shortest. 

Chakrata and Simla Districts, 6000 to 8000 feet above the sea. 


Tachinus (s. str.) monticola, n. sp. 

Very similar to the preceding, but the antennae longer, the penultimate joints 
fully as long as broad, the thoiax shorter, more transverse, wider than the elytra, 
more closely and much more distinctly punctured, the elytra closely, finely, 
distinctly punctured. 

(^. Eighth dorsal segment with the median lobe with much smaller and narrower 
excision, the lateral processes longer, almost attaining the level of the apex of the 
median lobe. Sixth ventral segment ve^ deeply triangularly excised. Fifth 
ventral segment with a large deep semi-elliptical impression extending more than 
half-way between the posterior and anterior borders in the middle, the fundus 
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granulate, the base broadly, triangularly excised, each side of the excision with a 
strong spine midway between the base and apex. ?. Eighth dorsal segment with 
median lobe broad, acutely pointed, the apex of the lateral process extending a 
little beyond the level of the apex of the lobe. Sixth ventral segment with median 
pair of processes rounded at apex and separated from each other by an oval excision ; 
apex of intermediate process not extending to the level of the median ones ; external 
processes shorter. 

Simla Hills ; Gahan. Chakrata District ; Konain, 7000 to 8000 feet above 
the sea. 


Tachinus (s. str.) simlaensis, n. sp. 

Elongate, black, shining ; all the margins of the thorax narrowly but distinctly 
red, posterior margins of the abdominal segments rufescent. Thorax very broad, 
practically impunctate on the disc, at the base and adjacent to the posterior angles 
with some fine punctures. Antennae reddish-testaceous, the 4rth to the 8th, 9th 
or 10th joints often infuscatc. Femora yellow, tibiae reddish-brown, tarsi reddish- 
testaceous. Length 4-75 mm. 

Larger and broader than T. imnlicoh, m., the thorax much broader, distinctly 
margined with red, the antennae differently coloured, longer, the penultimate 
joints a little longer than broad, the elytra less finely punctured ; build of T. hrun- 
neicollis^ m., but smaller with shorter antennae, the base and posterior angles of 
the thorax punctured and the elytra more strongly punctured. 

Head practically impunctate and without ground-sculpture. Antennae with 
the 3rd joint longer than 2nd, 4th to 10th all longer than broad, gradually decreasing 
in length, the 10th only slightly longer than broad. Thorax much broader than 
long, broader than the elytra, sometimes impressed at the posterior angles, the disc 
with a few exceedingly fine punctures, along the base and near the posterior angles 
with some larger punctures. Elj’tra distinctly narrower and much longer than the 
thorax, a little longer than broad, moderately finely and moderately closely punc- 
tured. Abdomen more finely punctured than the elytra. 

(J. Eighth dorsal segment with median lobe deeply semi-elliptically excised, 
the intermediate processes much less produced, the lateral short. Sixth ventral 
segment deeply, triangularly excised. Fifth ventral segment triangularly impressed, 
the sides of the fundus granulate, the base obtusely emarginate on cither side with 
a small spine. 9 unknown. 

Simla Hills ; Gahan, 7000 feet above the sea. 


Taehinus brunneicoUis, n. sp. 

Head black, shining; thorax shining brown, impunctate, the lateral margins 
rufescent; posterior margins of the abdominal segments narrowly rufescent. 
Antennae black, the first two joints testaceous. Femora brownish-testaceous, tibiae 
pitchy. Length 5*2 mm. 

Larger and more robust than the preceding, with longer and proportionately 
less transverse impunctate thorax, the elytra rather more finely and the abdomen 
much more finely punctured, the antennae distinctly longer and differently coloured. 
Head practically impunctate and without ground -sculpture. Antennae with 
Srd joint twice as long as 2nd, 4th to 10th all distinctly longer than broad, gradually 
decreasing in length. Thorax strongly transverse, practically impunctate. Elytra 
longer and distinctly narrower than the thorax, a little longer than broad, finely, 
and moderately closely punctured. Abdomen very finely and moderately closely 
punctured. 

TRANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) 


O 
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Eighth dorsal segment with median lobe deeply triangularly excised, the 
apex of the excision rounded, lateral processes short and stout, their apices level 
with the apex of the excision. Sixth ventral segment very deeply triangularly 
excised ; 5th ventral segment broadly arcuately eniarginate posteriorly, in front of 
the emargination crescentically impressed, the impression granulate ; on either side 
of the emargination with a strong spine and one or two smaller ones adjacent and 
external thereto. $. Eighth dorsal segment with the median lobe divided into 
three long slender processes, of which the central is a little shorter and considerably 
more slender than the lateral and devoid of a seta ; external process broad, tri- 
angular, pointed, the apex almost extending to the level of the apex of the lateral 
process of the median lobe. Sixth ventral segment with the two central lobes 
broad, rounded and shortly setose apically, separated from each other by a deep 
semi-oval excision, external processes long, pointed, not extending so far back as 
the central lobes and furnished with long and strong setae. 

Chakrata and Simla Districts, 7(KX) to 9000 feet above the sea. 


Tachinus (s. str.) semiruber, n. sp. 

Shining, head, thorax and elytra orange-red, the first a little infuscate at the 
base, the latter with the suture broadly, indeterminately blackish nearly to the 
posterior margin. Abdomen black, the posterior margins of the segments narrowly 
rufescent. Antennae with the first two, three, or four joints and the last one or two 
reddish-testaceous, the rest blackish. Legs reddish-testaceous. Length 4 mm. 

Head with a few fine jiunctures before the base, the rest of the surface practically 
impunctate. Antennae with the 4th to 9th joints longer than broad, gradually 
decreasing in length, 10th as long as broad. Thorax strongly transverse, finely and 
moderately closely punctured. Elytra longer and slightly narrower than the 
thorax, slightly transverse, more strongly but about as closely punctured as the 
thorax, occasionally the dark sutural fascia nearly obsolete. Abdomen more finely, 
but as closely punctured as the elytra. 

(J. Eighth dorsal segment with the central lobe with a small triangular excision, 
the apex of the lateral process not extending to the level of the apex of the central 
lobe. Sixth ventral segment deeply triangularly excised. Fifth ventral segment 
with semi-oval impression, the fundus shining, granular, the base feebly eniarginate, 
on either side with a short spine ; 4th ventral segment with a small, smooth trian- 
gular impression in the middle of the posterior border, its base very feebly emargin- 
ate. $. Eighth dorsal segment with central lobe narrowly triangularly excised, 
intermediate process rather stout, pointed, extending to the level of the ajiex of 
the central lobe; external process short, dentiform. Sixth ventral segment with 
the median lobe semi-ovally excised, shortly setose. 

Simla Hills ; Theog, Matiana, Kotgarh, 7000 to 7500 feet above the sea. 


Table of the Above-described Species. 

1. Species densely, strongly coriac eous, large and robust . . . coriaceus, n. sp. 

— Species without ground-sculpture on the fore-parts, smaller and narrower 2. 

2. Fore-parts orange-yellow, the suture usually blackish in great part 

semiruber, n. sp. 

— Species black, the thorax at most brown 3. 

3. Base and posterior angles of the thorax with fine but distinct punctures, 

the disc scarcely perceptibly punctured, all the margins distinctly 
ferruginous simlaensis, n. sp. 

— Thorax without larger jmnetures at base and posterior angles ... 4. 
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4. Thorax scarcely perceptibly punctured 5. 

— Thorax finely but distinctly punctured, more closely towards the base 

and the sides monticola^ n. sp. 

5. Penultimate joints of the antennae distinctly longer than broad. 

Thorax very broad hrunmicollis, n. sp. 

— Penultimate joints of the antennae slightly transverse. Thorax of 

normal breadth hwmlayicus, n. sp. 


Coproporus himalayicus, n. sp. 

Robust, convex, black, shining, the margins of the thorax and posterior margins 
of the elytra and of the abdominal segments often narrowly rufescent ; base of 
the thorax with two punctures before the scutellum, otherwise entirely irnpunctate. 
Antennae infuscate, the first three joints testaceous, the last fusco-testaceous. Legs 
reddish-brown, tibiae darker. J^rcngth 4 to 6 mm. in extended examples. 

Of the build of C’. Jatm, Motsch., but the antennae are shorter and stouter, the 
thorax with a pair of i)unctures at the base as in hrunneicolhsy Motsch., and otherwise 
without trace of sculpture ; differs from hrunneicollis, Motsch., by the larger and more 
robust build, longer and stouter antennae, finer and more sparing puncturation of 
the elytra, coarser puncturation of the abdomen and blacker colour. The 2nd and 
3rd joints of the antennae are rather long and subequal, 4th to 7th a little longer 
than broad, gradually decreasing in length, 8th to lOth about as long as broad, 
11th stouter and a little longer than the preceding. Elytra extremely finely, 
sparingly punctured. Abdomen closely and extremely finely punctured. In some 
examples the sides of the thorax are more broadly rufescent and the sides of the 
elytra narrowly so. 

cj. Eighth dorsal segment divided into four triangular processes, the central pair 
separated from each other by a deep triangular excision, the lateral extcuiding back- 
wards to the level of the middle of the central pair. Sixth ventral segment deeply, 
broadly triangularly excised, f. Eighth dorsal segment divided into four triangular 
processes, the lateral ones extending nearly to the level of the apices of the central 
jiair, the lateral excisions deeper than in the ^ . Sixth ventral segment with six long 
processes, the central pair produced further backwards than the others, the apex 
with two or three short setae, the others each with a long ajiical seta. 

Ohakrata District ; Khedar Khud, Manjgaon. Mussorie District ; Arni Dad, 
5000 to fKHX) feet above the sea. In stream moss and debris. 

Coproporus intermedius, n. sp. 

Differs from the preceding in the smaller size (4 mm. in well-extended examples), 
narrower and more dejnessed build, finer, more obsolete puncturation of the 
elytra, shorter, darker and differently constructed antennae, which have the 4th 
joint about as long as broad and the 5th to 10th transverse; from C. bnitiveicolhs, 
Motsch., by the darker, stouter and longer antennae, less sparingly punctured 
elytra and more finely punctured abdomen. 

Simla Hills ; Kotgarh. Chakrata District ; Mohiia, 5(MX) to TIKM) feet above 
the sea. Siwaliks ; Kehri Ran, Mohan Ran. In stream debris. 

Coproporus monticola, n. sp. 

Black, shining, subdepressed ; lateral margins of the thorax and posterior margins 
of the abdominal segments very narrowly and obscurely rufescent Head and 
thorax extremely finely and moderately closely punctured, the latter without larger 
pimctures before the scutellum. Elytra less finely and more closely punctured 
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than the fore-parts; abdomen closely and finely punctured. Antennae with the 
first four joints testaceous, the rest black. Legs testaceous. Length 4 mm. in well- 
extended examples. 

Similar in facies to C, melanariuSy Er., but larger and more robust, with longer 
elytra, finer and not quite such close puncturation of the thorax and more 
finely punctured elytra, the abdomen rather less finely punctured. The antennae 
are very similarly constructed, but rather longer, 3rd joint a little longer than 
2nd, 4th to 6th distinctly longer than broad, 7th to 10th as long as broad or slightly 
transverse. 

Mussorie District; Arni Gad. Chakrata District; Kanassar, Binal Gad. 
Simla Hills ; Gahan, Narkanda, 6000 to 9200 feet above the sea. Under bark. 

Coproporus rufleollis, n. sp. 

Shining. Head and elytra black, thorax deep red, the posterior margin of the 
elytra and of the abdominal segments very narrowly rufescent, the 8th entirely so. 
Antennae with the first five joints testaceous, the rest blackish. Legs testaceous. 
Length 2*3 mm. 

Of the size and build of C. tacky poroideSy Kr., but differently coloured, with 
shorter thinner antennae, just perceptibly punctured elytra and more strongly 
punctured abdomen. Head without sculpture. Antennae short, slender, 2nd and 
3rd joints of equal length, 4th a little longer than broad, 5th about as long as broad, 
6th to 10th transverse gradually increasing in breadth. Thorax without trace of 
sculpture. Elytra a little longer than the thorax, narrowed behind, transverse, 
lateral impression broad and obsolete, sculpture exceedingly fine, obsolete and 
sparing; a little closer and less obsolete towards the sides. Abdomen finely, 
moderately closely punctured in front, less so behind ; no visible ground-sculpture. 

Debra Dun. Nun Nadi, 


Table of the Indian Species of the Genus Coproporus, Kr. 

1. Thorax and occasionally the head with coppery reflex . cuprinicollis, Pauv. 

— Thorax without metallic reflex 2. 

2. Elytra in great part black or pitchy, the margins often more or less reddish 3. 

— Elytra in great part testaceous, reddish-testaceous or reddish-castaneous ; 

the thorax in great part or entirely rufo-testaceous (except in castanei^ 
penniSy Kr.) 17. 

3. Thorax with 2 punctures at the base before the scutellum, otherwise 

impunctate 4. 

— Thorax without such punctures 6. 

4. Antennae with 5th joint a little longer than broad. Broader and more 

convex. Length 4 to 6 mm, himalayicuSy n. sp. 

— Antennae with 6th joint not longer than broad. Narrower and flatter. 

Length 3*4 to 4 mm 6. 

5. Antennae darker, longer and stouter; elytra less sparingly punctured 

irUermeiius, n. sp. 

Antennae Ughter, shorter and thinner ; elytra more sparingly punctured 


" brunneicolliSf Kr. 

6. Antennae entirely testaceous 7. 

-- Antennae not entirely testaceous 8. 

7. Elytra much more distinctly punctured .... sanguinolentus, Motsch. 

— Elytra less distinctly punctured fiavicornUy Kr. 

8. Thorax entirely dark red ; small species rufioollis, n. sp. 
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Thorax in great part black or pitchy 9. 

Species practically impunctate (except abdomen) 10. . 

Species more or less distinctly punctured 11. 

Elytra with ill-defined triangular reddish mark occupying the posterior 

margin and extending some distance along the suture . triangulusy Cam. 

Elytra without such pattern laevigatus, Motsch. 

Species broad and convex 12. 

Species narrow, depressed 13. 

Fourth and 6th joints of antennae not transverse .... lalm, Motsch. 

Fourth and 5th joints of antennae transverse holisinus, Fauv. 

Fifth joint of antennae transverse ; minute species .... atomus, Kr. 

Fifth joint of antennae not transverse ; larger species 14. 

Penultimate joints of antennae distinctly transverse. Size smaller 

minimxiSy Motsch. 

Penultimate joints of antennae not or scarcely transverse. Size larger . 1.5. 

Fourth joint of antennae subquadrate planum, Fauv. 

Fourth joint of antennae distinctly longer than broad 16. 

First 4 joints of antennae testaceous. Species larger, more convex, 

more finely punctured monhcola, n. sp. 

First 3 joints of antennae testaceous ; species more depressed, smaller, 

less finely punctured melanarius, Er. 

Species uniformly reddish- testaceous, glabrous rufus, Kr. 

Species otherwise coloured 18. 


Thorax blackish, margins narrowly testaceous, elj^tra rufo-castaneous 

castaneipen n iSy Kr. 


Thorax entirely U*staceous 19. 

Head red, el 3 rtra testaceous with broad black well-defined basal fascia 

fasciipenniSy Kr. 

Head brown, elj^tra testaceous more or less infuscate about the scutellum 

and humeral callus tachyporoideSy Kr. 


(To he continued.) 
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FURTHER RECORDS OF INSECT MIGRATION 
By C. B. Williams, M.A. 

(Chief Entomologist, Ministry of Agriculture, Egypt.) 

[Read March 17th, 1920.] 

With Map. 

On five previous occasions in the Transardons of the Entomological Society 
(1917, p. 154; 1919, p. 70; 1920, p. 140; 1923, p. 207; 1924, p. 439) I have 
given accounts of migrations of insects that I had observed or collected, and 
the present article is a further instalment of those facts, on which alone a 
firm foundation for the study of the migration of insects can be made. 

Small notes which may ajipear trivial by themselves can often be of great 
importance when combined with other observations, and an interesting example 
of this is found below in the discussion on the capture of Pyrameis cardui in 
mid-Mediterranean. 

Most naturalists who have travelled hav^e observations on the migrations 
of insects stored up either in their note-books or their memories, and I should 
like to take this opportunity to appeal to such to publish the details them- 
selves, or to let me have them for incorporation in these series of records. 

The following migrations are recorded or discussed below. 

(1) P. cardm in the Sudan in 18G9. 

(2) cardui at Kurkur Oasis, Egypt, in 1901. 

(3) P. cardui in Egypt in 1924-5. 

(4) P. cardui in Mediterranean in 1923. 

(5) P. cardui in Iraq in 1922. 

(6) P. cardui in Florida in 191G. 

(7) P. cardui on W. coast of (iulf of Lyons in 1923. 

(8) P, cardui and C. edusa crossing English Channel in 1899. 

(9) Catopsilia sp. ? in Mexico. 

(10) Catopsilia florella in Egypt in Jan.-Feb. 1923. 

(11) Catopsilia florella in Egypt in autumn 1924. 

(12) Belenois mesentina in Egypt. 

(13) Hyjx)hmna>s boliua in the 15icific Ocean in 1921. 

(14) Papilio machaon in Egypt. 

(15) Agrotis ypsilon in Egypt. 

(IG) Dragonflies in Egypt. 

(1) Start of a flight of P. cardui in the Sudan. 

In Nature, Vol. 115 (April 1925, p. 535), I gave a short summary of all 
the information I could collect on the movements of P. cardui in North Africa 
and Europe. I then stated, “ From somewhere in, or south of, or south-east 
of the long line of desert stretching across North Africa and Asia Minor, the 
butterflies begin their north and north-westerly movement in the early spring.” 
And again (p. 533), “ Particularly just south of the Palearctic Desert Belt in 
Nigeria, Senegal and the Sudan, for example, every record is of the greatest 
TRANS. KNT. SOC. LOND. 1926. — PART II. (l)EC.) 
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value, and anyone may help to give the clue to the mystery of the origin of 
the flights which reach the North African coast.” 

At the time of writing I had a few records in my bibliography which I had 
never been able to consult. Recently an opportunity occurred to look up some 
of these, and I found that one referred to the actual observation of the start 
of a flight of P. cardui in the Sudan, and is of such interest that I venture to 
quote it here in full. 

The note in question is a letter by S. B. J. Skertchly, published in Nature, 
Vol. 20 (1879, p. 266), but refers to an observation made ten years previously. 
He writes as follows : — 

“ Some at least of the swarms of F. cardui originate in Africa, one of which 
I witnessed a day’s march west of Sowakin in Nubia in March 1869. Our 
caravan had started for the coast, leaving the mountains shrouded in heavy 
clouds soon after daybreak. At the foot of the high country is a stretch of 
wiry grass, beyond which lies the rainless desert as far as the sea. From mv 
camel I noticed that the whole mass of the grass seen seemed violently agitated, 
although there was no wind. On dismounting I found that the motion was 
caused by the contortions of pupae of F. cardui, which were so numerous that 
almost every blade of grass seemed to bear one. The effect of these wrigglings 
was most peculiar, as if each grass stem was shaken separately, as inde^ was 
the case, instead of bending before a breeze. I called the attention of the late 
J. K. Lord to the phenomenon, and we awaited the result. Presently the pupae 
began to burst and the red fluid that escaped sprinkled the ground like a rain 
of blood. Myriads of butterflies, limp and helpless, crawled about. Presently 
the sun shone forth and the insects began to dry their wings, and about half 
an hour after the birth of the first the whole swarm rose as a dense cloud and 
flew away eastwards towards the sea. I do not know how long the swarm was, 
but it was certainly more than a mile, and its breadth exceeded a quarter of a 
mile.” 

This remarkable and unique record is an independent confirmation of the 
conclusions I had come to in the article mentioned above, and I much regret 
that I did not know of it earlier. Of course, as in most problems, it only puts 
us one stage further back, and we now want to know the origin of the parents of 
the swarm that Mr. Skertchly saw. 


(2) P. cardui in Southern Egypt. 

Dr. John Ball, Director of the Desert Survey of Egypt, has made one or two 
notes on P. cardui in Southern Egypt that he landly allows me to quote. Any 
additional records from this part are important in considering tne origin of 
the swarms as mentioned above. 

At the end of January 1901 Dr. Ball visited the oasis of Kurkur, about 60 
miles south-west of Asswan, and in his report (On the Results of a Survey of Gd>d 
Garra and the Oasis of Kurkur, Survey Department, Egypt, 1902), p. 40, he 
refers to the fact that there was “ a great number of butterflies of the ubiquitous 
painted -lady species.” 

Dr. Ball tells me that on one occasion in Southern E^pt he recollects seeing 
them hanging in such numbers on acacia trees that toey looked like leaves. 
He cannot, Jiowever, now remember if this was at Kurkur or on a different 
expedition to these parts. 

In January 1926 Dr. Ball visited the almost unknown Oasis of Owenat in 
the extreme south-west comer of Egypt, and he tells me that one or two P. cardui 
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were seen there almost every day, although there had been no rain for two 
years, and it is almost impossible tW they had bred in the district. 

Mr. T. W. Kirkpatrick visited the outlying Oasis of Siwa in the north- 
western desert in April 1924 and found cardui very abundant. It is again 
doubtful if they had bred in the district. 


(3) P. cardui in Egyj^, September ovember 1925. 

In my last report {Trans, Ent. Soc,^ 1924, p. 445) I dealt with the occurrence 
of P, cardui in Egypt up to September 1924. They became a little more 
common in October and November, and I noted them as generally common in 
December. January 1925 was imusually cold and practically no adults were 
seen, but a few larvae were foimd on Malva parviflora. 

At the beginning of February more larvae were found on the same plant, 
but the adults remained quite rare during February and the first half of March. 
On the 14th March at Port Said I saw one P. cardui (the only one seen in two 
days) at 9.30 a.m. flying straight out to sea due north along the embankment 
at the mouth of the canal. When seen it was already north of all land, and it 
disappeared from sight in the same direction. 

From 21st-24th March I was at the Oasis of Baharia in the desert about 
160 miles south-west of Cairo, and saw a very few carded, some of which were 
flying steadily north. And on the journey across over 200 miles of 
desert between Baharia and the coast, scarcely ten miles were passed without 
seeing a specimen of cardui, but without any definite flight direction being 
visible. It was, however, quite impossible for them to have bred in this utterly 
barren area. 

Throughout April they remained still quite imcommon in the Cairo district, 
and up to the end of the month, when I left for England, cardui had been scarcer 
than any year I recollect in the district. There w^as most certainly no big 
migration through Egj^pt up to the end of April this ^^ear. 

During my absence from Egypt from the beginning of May to the beginning 
of August the butterfly w^as carefully watched for almost every day by one of 
my assistants, but although several were seen early in May, only three were seen 
in the second half of this month and none during June or July. After my return 
not a single specimen was seen or reported throughout August nor until the 
20th September, when I saw a single individual. Another w^as seen on the 
4th October, and then about the 8th they began to reappear in small numbers, 
half a dozen or so being seen any day when a watch was kept. Up to the 
middle of November they were about in the same numbers. 

It may be noted here also that Mr. E. Adair, living at Nimes. in the Rhone 
valley, reports that he saw' not a single specimen there during the month of 
Jime, and up to the end of July I have only heard of a single specimen seen in 
England. 

In Swdtzerland Mr. Bainbrigge Fletcher saw' a few cardui in the Bernese 
Oberland between the 23rd June and the Ist July inclusive, but not a single 
specimen during the remainder of July, August (at Arolla) or September (at 
Montreux). According to Mr. Fletcher, Mr. B. S. C. Warren caught a solitary 
specimen at Lausanne at the beginning of September, but saw' no others during 
the year. 

The year 1926 seems to have been one of those in w'hich there was practically 
no nortnward flight of P, cardui, \\Tiat was the cause, and w'here are we to 
look for it ? 
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(4) P. cardni cajytiired in mid-Mediterranean in 1923. 

In my last paper on “ Migration in Egypt and the Near East ” in the 
Trans, Ent, Soc., 1924, on p. 440 I gave an account of the capture of a single 
specimen of P. cardui just after midnight on the night of the 19th-20th August 
on board a steamer proceeding from Brindisi to Alexandria, when about one- 
third of the w'ay from Crete to Alexandria. 

I noted at the time that this record by itself was of little consequence, as 
the specimen might possibly have been on board since the ship left Brindisi, or 
might have flown on board the previous afternoon from Crete, which we passed 
within five miles. However, in May of this year I received from Mr. E. Senior 
White of Ceylon the following note. 

“ It may interest you to have a record of the occurrence of this species, 
cardni, on a homeward steamer on August 19tli, 1923, about 9.45 p.m. between 



Fig. 1. — Eastern Mediterranean, sho^ving positions in which specimens of 
P. cardui were captured on the night of the 19th-20th August, 1923 
by K. Senior White (R. S. W.) and C. B. Williams (C. B. W.). 

Port Said and Malta. The noon }X)sition for that day was 34"" 29' N., 2r 27' E. 
The next day’s 35° 46' N., and 15° 18' E., so the spot where the insect was seen 
would be nearly midway between those positions. 

It is, of course, possible that the insect came on board at Port Said, but 
I do not recollect seeing any butterflies during my stay in that port.” 

At the time of writing Mr. Senior White was unaware of my record above, 
and it will be seen that by a most remarkable coincidence both specimens were 
captured on the very same night. The two localities of my capture and Mr. 
Senior White’s are shown on the accompanying map. They are approximately 
500 miles apart. 

Now, while with my record alone or Mr. Senior White’s record alone, it was 
conceivably possible, though imlikely, that the butterfly had been on board the 
steamer for one or two days without being noticed ; with the two records on 
boats going in- opposite directions, one from Port Said and one from Brindisi, 
this explanation is too unlikely, and I think that we can justly infer that 
there was a thin but widespread movement of butterflies over a large area of the 
Mediterranean on this night, and that the specimens recorded by Mr. White 
and myself were individuals of this flight. 
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It is unfortunately quite impossible to say in which direction the flight was 
moving. The date, mid-August, would appear to be late for a northward 
movement, but as yet no flight in the reverse direction across the Mediterranean 
has ever been recorded. 


(5) P. cardui in Iraq in 1922. 

Mr. A. Dutt, Entomologist to the Government of Iraq (Mesopotamia), 
kindly allows me to record the following observation. 

In March 1922 at Mosul he saw a large number of Painted Lady butter- 
flies (Vanessa cardui) coming from the desert from a south-westerly direction 
and laying eggs on ‘ Khubbaz ’ [Malva parviflora, C. B. W.] in large numbers. 
The caterpillars were also seen feeding in large numbers on the same plant near 
Shergat on the banks of the Tigris about eighty miles south of Mosul.” 

This is only the second record of migration from this country, and the obser- 
vation that the insects were laying eggs on arrival is particularly interesting. 


(f)) P. cardui in Florida in 1916. 

Mr. A. Honorc of Cairo kindly allows me to record the following information. 

About the 8th, 9th, or 10th of May, 1916, when he was in a village near 
Key West, Florida, U.S.A., during the morning he was suddenly surrounded 
by a cloud of butterflies about six feet from the ground, which were so thick that 
they almost blinded him. The flock lasted for about twenty minutes and then 
disap})eared as suddenly as it had come, but unfortunately he has no recollec- 
tion of the direction in which they were moving. He recognised the species 
as P. cardui, as it was one of the few American butterflies with which he was 
familiar at home in Euroj)e. 


(7) P. cardui on the ll’csY Coast of the Gulf of Lyons in 1923. 

Mr. N. D. Riley kindly allows me to record that in the last week of May 
1923 (about the 29th or 36th) he saw large numbers of P. cardui passing along 
the coast at Ranyuls-sur-Mer, Eastern Pyrenees, towards the N.N.W. The 
weather was fine, cool for the time of year, and as far as he can recollect the 
wind was a little east of south. 

The butterflies were in thousands, but not in a compact cloud ; they were 
perhaps at interv^als of twenty yards or so, and always a dozen or two in sight. 
The flight lasted all one day from about 9 a.m. to 6 p.m., and was again noticed 
on the following morning. 


(8) CoHas edusa and Pyranieis cardui crossing the English Channel. 

Mr. M. J. Nicoll kindly allows me to record that in August and the first 
half of September 1899 he frequently saw numbers of Cohos edusa (crocea) 
and P. cardui coming in from the south ov^r the sea all along the SiLssex coast 
from St. Leonards-on-Sea to Pcv^ensey and at Rye Harbour. The C. edusa 
were much more numerous than the P. cardui. They came in fljung very low 
almost touching the sands, and usually started to appear about 8 a.m. and con- 
tinued for several hours, though seldom after midday. 
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(9) Yellow Butterflies in Mexico. 

I am indebted to Messrs. F. Taylor and W. R. Taylor for the following 
records of the migration of yellow butterflies (presumably CcUopsilia spp.) on 
the east coast of Mexico. 

Mr. F. Taylor records that on the 13th July, 1924, and for two or three 
subsequent days millions of yellow and white butterflies were fly^^ towards 
the south at the entrance of the river about ten miles from Tampico, Mexico. 
Mr. Taylor tells me that he has seen similar migrations in the district on several 
other occasions which he cannot fix, but he has never seen or heard of a migration 
in the reverse (northerly) direction. 

Mr. T. W. R. Taylor tells me that in April 1920, when travelling northwards 
for 120 to 150 miles along the coast south of Tampico, Mexico, they were 
surrounded by clouds of yellow butterflies all going southwards over and among 
the lagoons for at least two days. 

(10) Catopsilia florella in Egypt in J anuary-F ebruary 1923. 

Mr. M. J. Nicoll kindly allows me to record that in January or February 
1923, as far as he can recollect, he saw daily one to five large yellowish butter- 
flies, which can only have been this species, all flying due east to west over the 
2iOological gardens at Giza near Cairo. “ They used to come over the wall from 
the Nile and fly over my garden low and going west. The extraordinary thing 
about them was that they always appeared between the hours of 11.45 and 
12.15, and I never saw one settle. They sometimes hovered over a patch of 
flowers in the garden, but usually flew straight on as if on business. So r^ular 
were they that for about ten days I used to go to the garden to watch for 
them.” 


(11) C. florella in Egypt in Autumn 1924. 

In the Trans. Ent. Soc., 1924, p. 439, I gave some notes on the occurrence 
of CcUopsilia florella in Egypt. It was there pointed out that the species 
occurred at intervals of several years in the spring months and presumably 
migrated north fron) the Sudan, but had never been recorded later in the year. 
In May and June of 1924 several specimens had been seen as previously recorded 
(Z. c.), and as from July to September no more were seen we presumed that the 
immigration flight of the year was over and that no more would be seen till 
another spring immigration occurred. 

In the middle of October 1924, however, I was much surprised to see in a 
garden at Giza a large pale yellowish butterfly which I could identify as nothing 
but C. florella. A week later I saw another specimen, and on the 20th October 
one was captured by an assistant in the Entomological Section and definitely 
proved to be C. florella. On the 1st November I saw two more specimens, on 
the 5th two, on the 8th one was captured at Giza, and I saw another in Wady 
Digla, about ten miles south-east of Cairo. On the 1 1th Mr. Willcocks recorded 
one at Gezireh, in Cairo, and on the 6th and 17th December further specimens 
were seen at Giza. In addition a larva was found on Cassia at Giza about the 
15th November and produced an adult florella on the 6th December. 

January 1925 was exceptionally cold, but on the 28th, after two nights 
with frost, a friend reported seeing a large whitish butterfly at Giza which can 
only have been this species. On the 4th February I saw one doubtful specimen 
at Maadi, about seven miles south of Cairo, and on the 6th April Mr. A. Alfieri 
saw two near Giza. Since then no others have been seen. It most certainly 
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appears as if the few spring records of 1925 were either survivors or the progeny 
of the autumn specimens. 

These are, so far as I am aware, the first autumn records of this species in 
Egypt, and it is impossible to say if they were the progeny of the specimens 
forming the spring immigration or were a new supply. The larva found in the 
middle of November is only the second record for this country. 

(12) Bdenois mesenlina in Egypt. 

In continuation of my remarks on this species in the Trans. Ent. Soc.y 1924, 
p. 447, I may say that on the 16th September, 1924, I captured a single veiy 
worn specimen at Ain Gedeirat in North-East Sinai, and that on the 6th 
November, 1924, one of the assistants in the Entomological Section caught one 
in the oasis of Kharga, about 100 miles west of Luxor. 

At the time of writing the above-mentioned note I was not aware that 
B. mesentina had ever been captured in the Nile Valley, but I see that P. Graves 
{Ent, Rec.y xxxi, 1919, p. 6) records that specimens were taken near Cairo in 
April 1917. He says it occurred “ in the desert wadies S.E. of Cairo. . . . The 
comparative rarity of Capparis in the desert S.E. of Cairo and Mr. Marshall’s 
observations [on the migration of Catopsilia florella at the same time] convince 
me that the B. mesentina were immigrants from the south.” 

(13) Hypolimnas bolina flying across the Sea in the Pacific. 

Through the kindness of Mr. J. Henry Watson I am able to include the follow- 
ing record in these notes. 

Mr. William Craig sent to Mr, Watson in the early part of 1921 a number of 
Hypolimnas bolina (according to the latter, of a new unnamed race) from 
Fanning Island in the Central Pacific, in 4° N. and 159° W. approximately, 
about 134 miles N. by W. of Christmas Island, 70 miles S.S.E. of Washington 
Island, and about 800 miles south of Hawaii. Mr. Craig said that these were 
the only butterflies that he saw on the Island and the only ones known to the 
natives, and that while fishing four or five miles to the N.N.W. of the Island he 
had seen them coming in over the sea and flying towards the land. He 
further states that on this occasion there was a light north-easterly breeze, and 
that the prevailing easterly trade winds blow practically the whole year round, 
westerly winds coming only a few days in the year. 

The nearest land to the N.N.W. is Washington Island, and beyond this there 
are several other islands about 300 miles away. It is probable that the 
butterfiiea were coming from some of these. If so, it is interesting to note that 
the flight must have continued across the wind as it was when observed, and 
there is no evidence that the insects were making use of the wind to aid them on 
their flight. 

(14) Papilio niachaon in Egypt. 

There are a few recorded observations that indicate that P. machaon 
occasionally migrates far from its native home. Thus in the year 1900 it 
turned up in numbers in the Channel Islands, and also in many parts of England 
where it nad never been seen before. 

The occurrence of the species in Egypt is also such as to suggest that it is 
not a regular member of the fauna, but only an occasional immigrant. The 
first defimte record that I can locate for this country is two specimens captured 
by Captain Williamson at Solloum on the coast near the Tripoli border. These 
were of the variety saharacy Oberth. {Bull. Soc. Ent. Egypt y v (1), p. 94, 1917). 
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A third specimen, of the variety mauretanica, was captured by Mr. M. J. 
Nicoll at Shallafa on the Suez Canal at the end of May 1922. 

On the 26th April of this ye^r (1925) a specimen was captured by Mr. A. 
Alfieri on the old desert road from Cairo to Suez about half-way to Suez (7th 
tower), and two others were seen on the same day. It is extremely unlikely 
that these could have bred anywhere in the district, or that so conspicuous a 
species could have been overlooked if it occurred regularly, so we are left with 
only the explanation that they have migrated to this country, probably, in 
the case of the last two records, from Palestine, where it is not uncommon. A 
slight confirmation of this idea is that all the specimens so far captured have 
been in very poor condition.* 

(15) Agrotis ypsilon in Egypt. 

In the Trans. Ent. Soc., 1924, p. 450, I gave some notes on the sudden 
abundance of A. ypsilon in the desert in Egypt far away from cultivation, 
which supported the idea that this was a migratory insect. Since writing this 
two more records have come to hand, both confirming the conclusions previously 
reached. 

Mr. 0. H. Little of the Geological Survey of Egypt allows me to record that 
on 24th March, 1923, he arrived on the Red Sea coast from Qena (in the Nile 
Valley a little north of Luxor) and camped near the shore four miles south of 
Safaga. “ Large moths were so numerous after sunset that I had to dine and 
work under a mosquito net.” 

“ The moths appeared in numbers each night until we moved camp inland 
on the 29th March. I had to work under a mosquito net, as so many had their 
wings singed by the flame of the acetylene lamp that they quickly covered 
books, papers, etc., on the table. There were no dead moths lying about and 
none along the edge of the sea. This may be due to the numbers of wagtails 
and swallows in the district. The birds came into the tents after the moths 
and also caught them on the wing. Each morning about 500 to 1000 moths 
were found under the flaps of the tents, and when these were disturbed the 
birds captured every one.” 

Mr. little did not keep any specimens of the moths, but when shown living 
specimens of Agrotis ypsilon identified them with absolute certainty as the 
species which he saw at Safaga. 

The second record also refers to the same locality of Safaga (on the Red 
Sea coast, about 100 miles south of Suez). 

Mr. G. B. Crookston (writing on April 10th, 1925) reported that “ The 
moths first made their appearance on 22nd February during damp weather, 
but were quickly dispatched by a strong north wind the next day. They are 
here again in huge numbers and their dead bodies are to be found scattered all 
over the place, but not particularly on the sea shore [see below]. Of course 
they get attracted by the lights at night on the various verandahs, and do not 
seem to be able to live through more than two nights. 

‘‘ The club or old office seems to be their special haunt and it is evident that 
they also hang round garbage pits. 

“ They are particularly noticeable on calm evenings or after southerly 
winds, which are invariably damp. A blow from the north seems to wipe them 
out for the moment.” 

And as a postscript : I have just noticed since writing that there was 

* In August 1926 the species was found to be abundant at Solloum, and over 20 
adults and larvae were captured. [Note added 2.xi.26.] 
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to-day a considerable number of moths on the surface of the sea and on the 
shore. Last night [9th April] the pests were at their worst on the verandah.” 

Mr. Crookston sent specimens of the moth, which was Agrotis ypsilon. 

The above are two additional facts lending strong circumstantial evidence 
to the idea that about the months of March and April A. ypsilon migrates in 
large numbers along the shores of the Red Sea. We have no evidence of the 
direction of the movement , but from the known habits of the insect we should 
expect it to be towards a cooler climate, i.e. from south to north. 

In the Cairo district in 1925 I had not noticed any unusual abundance of 
this insect up till the 30th A})ril, when I left for England. 

In my previous account of the great numbers of this insect in the Galala 
Hills in April 1924 I forgot to state that, of twenty-three specimens brought 
back, fifteen were males and eight females, and all the females that I dissected 
had the ovaries undeveloped, and a large fat body tilling most of the abdomen. 

(16) Migration of Ilemianax eppiphiger near Cairo in 1925. 

In the Trans. Eni. Soc.^ 1924, p. 453, I gave an account of a migration of 
dragonflies near Alexandria in April 1923. One of the species concerned was 
either H. eppiphiger or Anax jxirlhenope. and I was at that time inclined to 
tliink the latter, as all the large dragonflies with a blue base to the abdomen 
that I had personally captured in Egypt up to that time had been this species. 
They had, however, been taken only in the autumn. 

On the 18th of March, 1925, 1 started on a journey from Burg el Arab (about 
50 miles west of Alexandria) to the Oasis of Baharia, about 200 miles to the 
S.S.E. across bare desert. The journey in cars took two days, and on three or 
four occasions we noticed large dragonflies of this ty}>e away out in the desert. 

In the oasis itself a large number were seen, and several captured proved all 
to be H. eppiphiger. On the return journey to Burg on the 25th-26th March 
they were seen at intervals of 10 to 20 miles throughout most of the route, 
some being at least 100 miles from any water. 

On returning to Maadi near Cairo on the 27th March I found many thousands 
of large dragonflies flying round, where previous to my departure ten days 
before there had been none. 

Fortunately Mrs, K. E. Moreau had noticed the arrival of these insects, and 
informed me that they came about 1 .39 p.iu. on the 25th from the S, W. towards 
the N.E., mostly at a height of about ten feet. There was about one dragonfly 
to every square yard, but they were so active that she ^^as imable to catch any 
with an improvised net. The last stragglers were seen at 5.20 p.m., but in view 
of the large numbers which were throughout the district in the next few days 
it Is apparent that either the migration stopped here or that a very large 
number remained behind. 

On the 27th March 1 caught in the early evening about nine males and about 
six females, and all were //. eppiphiger, and as Mrs. Moreau says that they were 
the same as those she saw at Kingi Mariout (/. c.) it is almost certain that Mr. 
K. J. Morton's original suggestion that this was the species concerned there was 
correct, though I was inclined to doubt it at the time. 

The dragonflies were still about in small numbers up till the 31st March, 
but on the 2nd and 3rd April we had heavy hot dust -laden “ Khamsin ” winds 
and all disappeared. 

The meteorological conditions during this immigration are shown in the 
following table, the observations being from the Helwan observatory about 
seven miles south of Maadi. 
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Maecu 192fS. 


Hei.wan 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Max. Temperature ®C. 

19 

28 

31 

27 

25 

26 

28 

29 

25 

Departure . 

-6 

+4 

+7 

+3 

+ 1 

+2 

+8 

+4 

0 

Min. Temperature ®C. 

14 

13 

16 

20 

15 

12 

12 

11 

11 

Departure . 

+3 

+2 

+5 

+9 

+4 

0 

0 

-1 

-1 

Humidity 8 a m % . 

77 

90 

23 

59 

61 

71 

63 

24 

70 

Mean of Day . 

73 

66 ’ 

20 

60 

46 

60 

42 

24 

30 

Departure . . 

4-27 

+ 19 

-27 

+3 

-1 

+ 13 


-21 

-15 

Wind 8 a.m. . . . 

N.N.W. 

N.E. 

E. 

N.N.W. 

N. 

N.N.E. 

! N.E. 

N.N.B. 

N.N.B. 

Force 

6 

5 

7 

6 

3 

3 

3 

2 

2 


It will be seen that a hot spell started on the 21st March with maximum 
temperatures up to 7° (13"^ F.) above normal and minimum temperatures up 
to 9° C. (16'’ F.) above normal, and lasting to the 27th March. The Meteoro- 
logical report for the month states that “ on the 22nd a third depression arrived 
from the western desert ; early the following morning the pressure in Cairo fell 
4 mm. in a quarter of an hour and a very strong easterly wind blew. Strong 
N.E. winds followed the passage of the depression, a velocity of 85 kilometres 
per hour being recorded at Helwan, and there were light showers throughout 
Lower Egypt. During the last week fine weather with light northerly breezes 
was experienced.” 

The migration recorded previously for April 1923 was also associated with a 
sudden rise of temperature. 

CairOy \iih November^ 1925. 
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HOMOEOSIS AND HETEROMORPHOSIS IN INSECTS 
By E. A. Cockayne, D.M., F.R.C.P. 

[Read March 17th, 1920.] 

Plates LXI-LXIV. 

Bateson in 1894 defined Homoeosis as a variation, which consists in the 
assumption by one member of a mcristic series of the form and characters 
proper to other members of the series, and said that such variations should be 
recognised as constituting a distinct group of phenomena. Masters many 
years before had applied the term Metamorphy to this class of variation in 
plants, but Bateson substituted his less ambiguous and more correct name. 
In 1891 Loeb used the word Heteromorphosis in a somewhat wider sense, and 
some of these remarkable meristic variations have been described under this 
title, but most entomologists have adopted the terminology of Bateson. 
Heteromorphoses or Heteroplasias, as pathologists call them, are tissues or 
organs formed before development has been completed, built up of normal 
cells arranged in an orderly manner, but situated in an anomalous jmsition. 

Although examples of homoeosis are met with throughout the animal 
kingdom, the most bizarre are foimd in Arthropods. The numerous paired 
appendages of their chitinous exoskeleton have been greatly modified to serve 
different functions, and when one of them develops in place of another it 
results in the production of a strange monster. 

Malformations of this class, however, have a far wider interest than a 
mere teratological one, and indeed they are perha])s the most interesting of all 
malformations, because of the light they throw on the obscure laws which 
govern nonual growth and development. At ])res( nt these are still so little 
understood, that any line of investigation which may lead to an advance in 
our knowledge is well worth j)ursuing. Even careful descriptions of single 
examples may afford a clue jiointing the way to some valuable experimental 
research. In fact, all the work done up to the present time has been initiated 
in this way. 

Most of the records of homoeosis in insects refer to Lepidoptera, and in this 
Order the majority have been noticed in connection with the wings. Un- 
fortunately the wings are very difficult to experiment upon. But it is probable 
that minor examples in this and other Orders are often overlooked or 
unrecognised. 

In the following pages I am giving a list of all the cases in insects to which 
I have been able to find references in the literature, and I am adding descrip- 
tions of a number which have not been reported previously. 

Before doing so it is necessary to make a few remarks on structure. The 
segmentation of the head in insects is still a subject of controversy. Most 
authorities believe that it consists of six somites each bearing a pair of 
appendages. In both liisecta and Crustacea the first somite carries the 
compound eyes, the second carries the antennae and antennules, and the 
third the intercalary appendages and the antennae in Insecta and Crustacea 
respectively, the fourth carries the mandibles, and the fifth the first maxillae 
in both, the sixth carries the labium in Insecta and the second maxillae in 
Crustacea. The seventh cephalic somite of Crustacea has no homolog\ie in 
TRANS. ENT. SOC. LOND. 1926. — PART 11. (DEC.) P 
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insects. The nature of the compound eyes is doubtful, and they are not 
universally accepted as true appendages in spite of the fact that they are 
stalked and movable in many crustaceans. 

The thorax in the Insecta is usually regarded as composed of three somites, 
but Sharp, on the groimd that two pleural pieces are present in each, thinks 
there may be six. Hagen goes further, and considers that each thoracic 
segment is composed of three distinct somites, the anterior bearing wings, 
the middle bearing legs, and the posterior bearing stigmata as their respective 
appendages. On Hagen’s supposition it is possible to regard the substitution 
of wings for legs, or vice versa, as a substitution of homologous appendages 
comparable with the other examples of homoeosis cited below. 

Cephalic Appendages. 

Eye (appendage of first cephalic scnnite) replace by Antenna (appendage of 

second cephalic somite). 

Drosophila melanogaster (Dipt.) ; squat mutation. Amongst other abnor- 
malities the head is flat and quite often the eye has a protruding lump, which 
is caused by an extra antenna pushing partly or entirely through. The muta- 
tion was a dominant not sex-linked. (Bridges and Morgan.) * 

Stylopyga orientalis, L. (Orthopt.), and Tenebrio moUtor, L. (Coleopt.). 
Small antenna or antennae partially replacing eye after amputation. (Janda.) 

Tenebrio molitor, L. Antenna replacing eye after amputation and removal 
of the optic ganglion in four specimens. (Kfi^enock}^.) 

Cerambyx scopolii, Fiissl. (Coleopt.). Male. Both antennae were situated 
on the left side of the head, one in the usual place, and the other behind it 
on the curv^ed surface of the eye (in sinu ocidi). The right antennal depression 
was filled up with chitin. (Frivaldsky.) 

Syrphus perplexus, Osburn (Dipt.). Originally described in Science under 
the name of S. arcuatus, Fall. There is total absence of the compound eye on 
the left side, and in its place is a small well-developed supernumerary antenna 
only lacking the arista. There is a second vertical triangle alongside of the 
normal one with the usual pilosity and arrangement of ocelli. (Osbum.) 
Injury may have caused homoeotic regeneration of an antenna instead of an 
eye, and in addition reduplication of the triangle. 

Antennule (appendage of second cephalic somite) replaced by Mandible (appendage 
of fourth cephalic somite). 

There is no example in insects in which the appendage of the second 
cephalic somite is replaced by that of the fourth, but Bateson has recorded 
one in the crustacean Asellvs. 

Antenna (appendage of second cephalic somite) replaced by Leg (thoraoic appendage), 

Halictus (Hymenopt.). Both antennae formed like legs, of which only the 
femora and trochanters are missing. The tibiae have spurs and the tarsi 
small claws. (Harling.) 

Andrena clarkella^ E. (Hymenopt.). Male. The antennae are asym- 
metrical, but both, after the proximal three segments, are leg-like and terminate 
in a tarsus with claws. (Wagner.) 

* References will be found in the Bibliography at the end of this paper. 
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Zygaena (Lepidopt.). Both antennae are short and terminate in tarsal 
claws. (Edemensiewicz. ) 

Bombus variabilis, Schmkr. (Kriechbaumer), Bombus agrorum, Latr. 
(Doumerc.), and Cimbex axillaris, Panz. (Kraatz.) (Hymenopt.), all with one 
antenna terminating in a tarsus. 

Carabus violaceus, L., var. fulgens, Charp. (Coleopt.). The right antenna 
has the normal number of segments, eleven, but the last is formed like the 
last segment of a tarsus and ends in Wo claws. (Gadeau de Kerville.) 

Strangalia quadrifasciata, L. (Coleopt.). The left antenna ends like an 
imperfect fifth tarsal segment. (Przibram, 1919.) 

Oastrophilus intestinalis, de Geer (Dipt.). Bedford found eight males and 
eleven females with antennae like imperfect legs. 

Caraosius (Dixippus) morosus, Brunn. (Orthopt.). After partial amputation 
of an antenna in several specimens the amputated portion was regenerated as 
a small leg ending in a tarsus with claws. The experiment was performed 
first by ^hmit-Jensen and later by T. A. Chapman. Lucien Cuenot has 
repeated these experiments with the same species. He found that amputation 
through the proximal half of the first antennal segment was not followed by 
regeneration, but that, after amputation through the distal half of the first 
or any part of the second antennal segment, a leg was almost always regenerated 
and only occasionally a new antenna grew. If he amputated through the third 
or any of the following segments, regeneration of an antenna was the rule and 
that of a leg very exceptional. He thinks that homoeotic regeneration is 
caused by injury to the nerve supply, although there is no antennary ganglion 
corresponding to the optic ganglion. When he repeated his experiments on 
other phasmids and on mantids he obtained simple regeneration of an antenna 
at whatever point the amputation was carried out. &echer‘s results are very 
similar and the legs regenerated were very complete. 

Sphodromantis bioculata, Burm. (Orthopt.). After remo\'ing the antennae 
near the base they were regenerated, but termin.ated in a claw-like structure. 
The termination superficially resembled a foot, but no part could be clearly 
homologised with one. (Przibram, 1919.) 

Tenebrio molitor, L. (Coleopt.). After amputation antennae, which ended 
in claws, were regenerated. (Toriiier.) 

Cimbex axillaris, Panz. (Hymenopt.). In several cases after cauterising 
the antennae in the late larval or nymphal stage the tip of the regenerated 
appendage resembled a tarsus and ended in one or two claws. (Przibram, 1919.) 

Tenthredopsls nassata, L. (Hymenopt.). This is a doubtful example, in 
which there is a three-jointed extra appendage, more like a leg than an antenna, 
arising near the base of the right antenna. It is probably a case of adven- 
titious or redundant homoeosis. (Jacobs.) 

Telephorus fusous, L. (Coleopt.). The right antenna is double beyond the 
third segment, and one part shows tibial and tarsal characters. (Przibram.) 

Carabus festivus, L. (Coleopt.). One antenna is reduplicated distal to the 
seventh segment, one part being antenniform and the other ending like a 
tarsus. (I^zibram, 1919.) 

Maxilla (appendage of fifth cephalic somite) replaced by Mandible (appendage 

of fourth cephalic somite). 

Panesthla sinuata (Orthopt.). A specimen vdih the right maxilla replaced 
by a mandible is described and figured by Shelford. 
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Thoracic Appendages. 

Pafagia replaced by wings, or 'prothoracic wings present. 

Gelechia distinctella, Z. (Lepidopt.). An extra pair of wings, full-sized and 
symmetrical, arose from the prothorax and ihe patagia were absent. (Tamani 
and H. Schultz.) 

Lasius niger, L. (Hymenopt.). A rudimentary prothoracic wing is present 
on left side. (Wanach.) 

Leg (thoracic appendage) replaced by Antenna (appendage of second cephalic 

somite). 

Dilophus tibialis, Loew. (Di})t.). The fore coxa on the right side has a long 
nine-jointed extra a])pendage inserted on its anterior face near the dLstal 
extremity. It is probably a case of reduplication with an antenniform appen- 
dage replacing a leg, an (‘xample of redundant or adventitious homoeosis. 
(W. M. WTieeler and Escherich.) 

Prothoracic Leg replaced by Mesothoracic Leg. 

Prionus coriarius, Fabr. (Coleopt.). Female. The insect has no meso- 
thoracic legs. The right ])r()thoracic leg is triplicated in accordance with 
Bateson's Law and the left single, but these legs are in structure like meso- 
thoracic legs. Przibram gives the name of “ versatz " or translation -homoeosis 
to this condition, in which the normal aj)pendage of a somite is absent, but 
appears instead of the appendage of another somite. ( l^rzibram and Kfizenecky.) 

In crustaceans there are examples of the simple substitution of one thoracic 
appendage for another, and tw^o of redimdant homoeosis affecting thoracic 
appendages. 

Metathoras replaced by Mesothorax. 

Bridges and Morgan describe a recessive mutant, Bithorax, of Drosophila 
melanogaster, in which the metathorax is modified so that it resembles a meso- 
thorax in structure. The degree of this alteration varies in different individuals, 
or even on the two sides of the same insect. Exceptionally one side may be 
normal and the other considerably modified. The abnormal somite is much 
larger than the normal metathorax and shows a constriction corresponding to 
that betw^een the nonnal mesonotum and scutelluni. Bristles corresponding 
to all the normal mesonotal bristles have been identified at one time or another, 
and bristles corresponding to the sterno})leurals have been seen on the meta- 
pleura. The balancers (halteres) are nearly always conspicuously modified. 
They are swollen, darkened and hairy, and sometimes inflated so as to resemble 
“ balloon ” wings. They have minute hairs like those on the surface of the 
wings and heavy black hairs like those on the costa. In the best-developed 
specimens the extra wings are about half as large as the normal wings, and 
the venation is clearly like that of the normal wing. The third leg also is 
altered so as to resemble in some respects the second leg. 

They also discovered a second quite distinct recessive mutant, Bithorax-B, 
in which a similar but less complete modification of the metathorax is present. 

They state that the degree of modification of Bithorax is dependent on 
some factor or factors, probably in part at least environmental, which have 
not yet been investigated. 
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Wings replaced by Legs. 

Prionus coriarlus, Fabr. (Coleopt.). Male. Both elytra are replaced by 
legs, which are directed upwards and backwards and are inserted at the point 
of articulation of the elytra. The legs moved .synchronously with the wings. 
The scutellum is absent. (vSaage and Krizeneck}\) 

Legs replaced bg Wings. 

(Mesothomcic by Metathoracic.) 

Melltaea maturna, 1^., var. wolfensbergeri, Frey. (Lepidopt.). The left 
mesothoracic leg is replaced by a tiny wing resembling the inner margin of a 
hind-wing. (0. Wheeler.) 

{M etalhoracic by Metathoracic.) 

Parasemia plantaginis, L. (Lejhdopt.). The hind j)air of legs are replaced 
by miniature wings. (Woodward.) 

Zygaena lUipendulae, ij. (Le]>ido])t.). The left hind-leg is replaced by a 
hind-wing rather small and pale, but normal in other respects. (Richardson, 
Bateson and Barrett.) 


Leg replaced by Pencil <ff Hairs. 

Cucullia chamomillae, SchifT. (Lepidopt.). There is a long briiNli of yellowish 
bn)wn hairs arising in ])lac<* of tin* right liind leg. (Przibram. 1910.) This 
brush is like the scent brush on the first abdominal somite. 

(’ases of true homoeosis alTecting abdominal aj)pendages occur in Crustacea, 
for instance there is a record of a Carcinas with a thoracic walking leg on tlie 
sixth abdominal somite. In otliers one abdominal ap])endage is substituted 
for another. 


One part of a Leg replaced by another part. 

Apion fuscirostre, F. (('\’R(’rLioMi>AK, Col.). The left prothoraeic leg has 
a normal femur, but in place of a tibia it has aiiother femur articulating with 
the first ; a tibia articulates with the second femur and there is no tarsus. 
A femur and tibia are substituted for a tibia and tarsus. R. Ashby. Esher, 
6.ix.l903. (Unrecorded.) 

Anohomenus oblongus, F. (Car.^iudae, (’oh). The right metathoracic leg 
has a femur, a tibia, a tarso-tibia and a tarsus. The tarso-tibia may be due 
to an attempt to fonn a second tibia in ]>lace of a tarsus. The influence of 
the normal tibia may have ])n)duced the tarsal characters of its proximal end 
and its tibial end may have caused the growth of an extra part, a tarsus. Its 
resemblance to the Apion has suggested this explanation, which 1 liad not 
thought of, when I described and figured it in the Transactions for 1925. 

If one excludes Drosophila, in which the condition is undoul)tedly hereditary 
though modifiable in Bithorax by environment, and (lastrojdiilns. in which it 
may be hereditary also, and examines the remainder of these extraordinary 
oases of homoeosis, certain facts of interest become apparent. 

In the first place, the condition is much more often unilateral than bilateral. 
In the second j>Iace, some substitutions are repeated many times, whereas 
others are very rare or do not ap[)car at all. Finally the appendage substituted 
is no more often that of the somite next in front or behind than that of a 
distant member of the series. 
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Fore-wing {niesothoradc) replaced by Hind-wing {metathoracic). 

Zygaena filipendulae, L. (Crocker.) 

Hind-wing {rnelathoracic) replaced by Fore-wing {mesothoraeic). 

2{ygaena occitanica, Vill. (Boisduval and Oberthiir.) 

Z. exulans, Hoch. (Wiskott.) 

Z. carniolica, Scop. (Przibram, 1910.) 

Z. lonicerae, Esp. (Barrett.) The specific identification of this specimen, 
formerly in the Capper collection and now in the Tring Museum, is doubtful. 
It may be trifolii. 

Z. filipendulae, L. (Mosley.) 

Z, fllipendulae, L. (Grosvenor.) This specimen has no frenulum on either 
side. (Plate LX IV, fig. 5.) 

In all the examples, so far confined to the genus Zygaena^ which have been 
described fully the abnormal wing differs slightly from a normal fore-wing in 
shape or neuration or in both, but not more than could be accounted for by 
the lack of space in the pupa case for the two large wings on the one side. 

Adela viridella, Scop. (Przibram.) The scaling and ciliation are like those 
of a fore- wing. The shape is intermediate between that of a fore- and a 
hind-wing, and the neuration also, but the latter approaches more closely to 
that of a fore-wing. A frenulum is present as in a hind-wing. 

Zygaena minos, Schiff. (Rogenhofer.) There is an additional fore-wing on 
the left side inserted above and between the normal wings. The shape is that 
of a hind-wing, the colouring that of a fore-wing. The neuration is peculiar. 
This is an example of redundant homoeosis. 

The next and largest group, confined so far to the Lepidoptera, agrees with 
Bateson’s definition in that one member of a meristic series, in this case one 
of the pair of wings, has some of the characters of another member, the other 
member of the pair of wings, but dLsagreCvS in that the form is unaltered. The 
shape and neuration are unaffected, and the only structural peculiarities are 
that hairs proper to the one wing may be present on the other, or may be 
replaced by smooth scaling where they should be present, and that, if the 
scales differ in structure on the two wings, their structure on the abnormal 
part is that proper to the corresponding part of the other wing. This phe- 
nomenon is clearly of the same nature as the complete examples of homoeosis 
in Zygaena, and the Adela shows a transition to these still more incomplete 
examples. 

When one surface of a wing exhibits characters proper to the other surface 
of the same wing, it does not conform with Bateson’s definition of homoeosis, 
but falls into the wider group of the heteromorphoses. But the cases which 
fall into this division are so closely allied to the others that I have thought 
it inadvisable to separate them. 

Svbsiitution of part of Fore-wing (fnesothoradc) by part of Hind-wing {meUiihwacic). 

Twenty-two examples, seventeen unilateral, five bilateral. 

(1) Upper surface affected. Nine examples, five unilateral, four bilateral. 

Arctia caia, L. Three bilateral (Mosley, Schmack), two unilateral (Prings, 
Shepherd). 

Catocala nupta^ L. One bilateral (Mosley), one unilateral (described below), 

Lygris L. (Cockayne.) 
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Brephos parthenias, L. (Cockayne.) 

(2) Under surface affected. Thirteen examples, twelve unilateral, one 
bilateral 

Papillo bianory Cram. (South.) 

Papilio machaon^ L. (Described below.) 

Papillo borishanus, Matsiunura. (Dicksee.) 

Coenonympha pamphilus, L. (Cockayne and one described below.) 

Melitaea athalia, Eott. Five unilateral, one bilateral. (Described below.) 
Agriades eoridon, Poda. (Described below.) 

Eumaeus atala, Poey. (Described below.) 

Substitution of part of Hind-wing {metathora/nc) by part of Fore-wing {ineso- 
thoracic). Forty-two examples, thirty-seven unilateral, five bilateral. 

(1) Upper surface affected. Twelve examples, eleven unilateral, one 
bilateral. 

Euohlo^ cardamines, L. (Rye, redescribed below.) 

Arctia caia, L. (Two examples, Clark, Cockayne.) 

Perioallia matronula, L. (Philipps.) 

Mamestra (Hadena) thalassina, Rott. (Kabls.) 

Pachnobia hyperborea, Zett. (Newman.) 

Taeniocampa gothica, L. (Stallman, redescribed Cockayne.) 

Noctua rubl, View. (Described below.) 

Noctua primulae, Rsp. (Described below.) 

Neuronia cespitis, Fab. (0. Schultz.) 

Leueania conigera, Fab. (Smith.) 

Macaria notata, L. (Bilateral, South.) 

(2) Under surface affected. Twenty-eight examples, twenty-four unilateral, 
four bilateral. 

Papilio glaucolaus, Bates, subsp, melaenus, Rothschild and Jordan. (Stichel.) 

Pieris brassicae, L. (Cockayne.) 

Coenonympha pamphilus, L. (Fourteen examples, two bilateral, twelve 
unilateral. One incorrectly described by Newman and two by Williams as 
instances of upperside colour on the undei>ide, three described by Cockayne, 
seven described below, and one taken by Grosvenor and mislaid.) 

Erebia lappona, Esp. (Two females, Sheldon.) 

Epinephele jurtina, L. (Described and figured by Westwood, redescribed 
and discussed in London Naturalist.) 

Hyponephele lycaon, Rott. (Described below.) 

Pyrameis eardui, L. (Mentioned by Cin)svenor, described below.) 

Pyrameis atalanta, L. (Recorded by Buckstone and described below.) 
Rumioia phlaeas, L. (Six imilateral, one incorrectly described by Corbett, 
Mosley and Tutt, and incorrectly figured by Mosley, redescribed by Cockayne ; 
two described by South, one by Nostrand, one by Greer and one below; two 
bilateral, Frohawk, Cockayne.) 

Pamassius apollo, L. (Two are described by Frings, but the surface 
affected is not mentioned.) 

Substitution of part of the scaling of one surface of a Wing for that of the other 

surface. Fifteen examples. 

(1) Upper surface of fore-wing reproduced on under surface. Four examples. 

Unilateral. 

Agriades tbetis, Rott. (One described by Pierce and one below.) 
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Plebeius argus, L. (aegon, SchifT). (One described by Barrett and one 
below.) 

(2) Under fntrface of fore-iving reprodnced on npper surface. Two examples. 
Unilateral. 

Agriades coridon, Poda. (Described below.) 

Plebeius argus, L. (Described below.) 

(3) Upper surface of hind-udng reproduced on undei' surface. Six examples. 
Unilateral. 

Agriades coridon, Poda. (Benson * and one described below.) 

Morpho didius, HpfTr. (Described below.) 

Morpho menelaus, L. (J. J, Joicey Coll.) 

Pieris napi, L. (Described below.) 

Hepialus humuli, L. (Described below.) 

(4) Under surface of hind-wing reproduced on upper surface. One example. 
Unilateral. 

Plebeius argus, L. (Described below.) 

Erebia goante, Esp. Dr. Chapman took two specimens with upperside 
markings on the underside, but they were both destroyed on the journey 
from Arolla and were never described. It is probable that a more carefiil 
examination would have shown that they had the markings of the underside 
of the fore-wing on the underside of the hind-wing. 

The total number of Lepidoptera with homoeosis affecting the wings is 
ninety. The number is too small for any safe generalisations to be made, 
but it is permissible to call attention to some interesting features, which these 
lists disclose. 

In the genus Zygaena there are seven examples of substitutional homoeosis, 
and all agree in showing a complete substitution of a meso- for a metathoracic 
wing or vice versa, whereas there is not a single example in which the scaling 
alone is involved. In all the other families there is only one specimen, Adela 
riridella, in which the shape and neuration of the wing are transfonned. There 
is one example of redundant homoeosis. 

In the remaining eighty-one homoeosis is confined to the scaling. In all 
those I have seen, or which have been figured, it is most remarkable how exactly 
the colour, pattern and structure of the scales of one part of a wing are trans- 
ferred to the homologous part of the same surface of the other wing or of the 
opposite surface of the same wing. The transference is often quite flawless 
and even when it is imperfect it fails only in minor details. 

Of the eighty-one examples of incomplete homoeosis no less than forty -one 
are contributed by five species, Coenmiympha pamphilus (16), Rumicia jMams 
(8), Arctia caia (7), Melitaea athalia (6), and Plebeius argus (4). 

Although these species are favourites with entomologists who are seeking 
for aberrations, others collected or bred in equally large numbers have failed 
to provide a single example of the phenomenon. I think they have a special 
liability to homoeosis, and the supposition is supported by the work of Cu6not, 
who succeeded in producing homoeotic regeneration in almost every experiment 
with one phasmid, but invariably failed with another. 

If the families are taken, the same irregular distribution of the abnormality 
is found : — Papilionidae (6), Pieridae (3), Nymphalidae (8), Morphidae (2), 
Satyridae (22), Lycaenidae (19), Zygaenidae (8), Arctiidae (8), Noc- 
tuidae (9), Geometridae (3), Hepialidae (1), Tineidae (1). 

♦ From the fact that none of the spots are obliterated by the dark scales, I suspect 
that this is not an example of homoeosis. I have examined three similar specimens. 



Homoeosis and Heteromorphosis in Insects. 211 

In certain species there appears to be a tendency for the fore-wing to be 
affected rather than the hind-wing, and for one surface of it to be altered rather 
than the other, whereas in other species a particular surface of the hind-wing 
is usually affected and in some cases even a particular j)art of it. For instance, 
all the athalia fall into one subdivision and all the phine/is and all except two 
of the pamphilus into another. 

The reproduction of the scaling of one surface on the opposite surface of 
the same wing is the rarest form of homoeosis, and yet nine of the fifteen 
examples are found in three species belonging to two allied genera, Agriades 
and Plebeins, two in species of Morpho and two in Erebia goante, unless, as I 
suspect, these had the colour of the underside of the fore-wing on the underside 
of the hind-wing. 

Finally it should be noticed that, as in the more remarkable case=>, in which 
one appendage is substituted for another, the condition usually affects only 
one side of the insect. Ten are bilateral, but eighty are unilateral. 


Disc ussion of the cat^se of Homoeosis. 

Tarnani regarded his Grlechia with protlioracic wings replacing patagia 
as an example of atavism, and the same explanation has been put forward 
in the case of other specimens of homoeosis. The fact that Hrogniart and others 
have shown that some fossil insects such as Stenodicfga lolKUa had three pairs 
of wings has been considered a sufficient confirmation of Tarnani's view. But 
the prothoracic wings of the Gelechia are by no means primitive, appearing to 
be as highly specialised as the others, whereas the firothoracic appendages of 
Stenodirtga are outgrowths, which scarcely deserve the name of wings at all. 
On the supposition that the cejihalic appendages were originally locomotor in 
function, as some are still in the archaic Limulns, an antenna enciing in a tarsus 
has been looked ujKin as a reversion to this primitive state. But the best 
developed of these homoeotic legs closely resemb»e normal legs, and even the 
imperfectly developed legs, which in some ca.ses replaced the antennae in 
Sphdromantis, are like the highly specialised raptorial fore-legs of this insect. 

The same difficulty arises in other cases of homoeosi'^. The claw of a 
crustacean is obviously a specialised walking leg. but it has been found replacing 
this more simjde and primitive structure. 

In attempting to apply this exjdanation to Lejndoptera insuperable diffi- 
culties are met with. For instance, the Mibstitution of a fore-wing for a hind- 
wing and of a hind-wing for a fore-wing have been met with in the same species. 
It is almost certain that neither is like the ancestral fore- or hind -wing, and it 
is quite certain that both are not. The replacing of a meso- by a metathoracic 
wing and vice versa cannot ]K)ssibly be due to atavism. Etjually inexplicable 
in this way is the substitution of a wing for a leg. 

In hereditary cases the same objection arises. In the Bithorax mutation 
of Drosophila the better developed the metathorax with its pair of wings the 
more closely does it agree \ntl\ the mesothorax in the details of its structure. 
One cannot imagine that the mesothorax remained quite unaltered for the 
immense period of time during which the metathorax was undergoing profound 
modifications, the greatest being the degradation of its wings into the vestigial 
halteres. 

The atavistic theory seems to afford an unsatisfactory explanation of any 
cases of homoeosis and fails completely to account for those in Lepidoptera. 

There is no doubt that gross injury is the main factor in the production of 
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some examples of homoeosis, perhaps of the majority. But since very few 
injuries have this sequel, those causing it must be of such a nature as to alter 
the conditions during development in a special and unusual way. 

The evidence with regard to injury is both direct and indirect. The indirect 
evidence is derived from the association of homoeosis with other abnormalities, 
which are known to be caused in this way. 

In a Zygoma with a fore-wdng replacing a hind-wing the other hind-wing 
was absent. In a considerable number of cases of minor homoeosis in Lepi- 
doptera there is a reduction in the size of the affected wing, and in others tne 
abnormal part of the wing membrane is crumpled. In one, in which the wing 
is very small, two nervures are missing in the homoeotic area and it is 
crumpled. In three an extra nervure runs through the affected part, and in 
one of these the wing is small and has a deep indentation of the margin with 
a perfect fringe. In another there is a bent nervure at the boundary of the 
homoeotic area. 

In the case of absence or reduction in the size of a wing, crumpling and 
indentation of the margin and bending of a nervure there is experimental 
proof that they can be brought about by injury. Extra nervures and absent 
nervures are met with in association with other defects known to be due to 
larval or pupal injury. In the Papilio machaon the combination of a deformity 
of the genitalia, which Dr. Chapman considered to be the sequel to pupal 
damage, with homoeosis in a slightly crumpled wing suggests that all the 
abnormalities w^ere caused by injury. The inadequate description of many 
specimens makes it impossible to say what proportion show's some additional 
abnormality, but the number is considerable, and the larger the area which 
exhibits homoeosis, the more frequently is some other defect encountered. 

Simple reduplication of a limb has been produced experimentally in insects 
by amputation and crushing of the distal end of the stump, and it is probable 
that accidental injury is responsible for reduplicated limbs in insects captured 
at large, whether the reduplication be simple or homoeotic. 

Homoeotic reduplication has been recorded in a Dipteron, the extra appen- 
dage being an antenna instead of a leg, and in one Hymenopteron and two 
Coleoptera, in which an extra leg-like structure arose from an antenna. There 
is also a Zygoma^ in which an extra wing, in colour more like a fore-wing and 
in structure more like a hind-wing, was inserted betw'een the two normal 
wings. In crustaceans there are at least two similar examples of redundant 
homoeosis. In the case of Vertebrates reduplication of limbs in frogs has been 
produced experimentally by using methods similar to those employed in insects. 
Quite recently Zenkewitsch has described a duck. Anas boschm, with a partial 
extra limb having webbed phalanges and a bone like that of a leg attached to 
one of its wings. I mention this because it shows that redundant homoeosis 
can occur in a Vertebrate and helps to prove that the tissues of Vertebrates and 
Arthropods both obey the same laws of growth. This is a matter of importance, 
because the chief evidence of the cause of homoeosis is derived from Vertebrate 
pathology. 

A Syrphus perplexus with a reduplicated vertical triangle and an antenna 
in place of the compound eye on the same side, although it is not an example 
of homoeotic reduplication, shows us homoeosis and reduplication associated 
with one another. 

Another point in favour of injury being a determining factor is the rarity 
of bilateral homoeosis. Damage is much more often done to one side of the 
body than to both and the resultant abnormalities are usually unilateral. In 
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this respect homoeosis resembles an effect of injury rather than an inborn error 
of development. In Lepidoptera bilateral defects of the wings due to pressure 
on the pupa do occur sometimes and are often nearly symmetrical. Similarly 
in bilateral homoeosis corresponding areas on the wings are affected. The 
ratio of the various bilateral defects to the unilateral ones is much the same as 
that of bilateral to unilateral homoeosis. 

Direct proof is afforded by the experiments of Schmit- Jensen on the phasmid, 
Carausius morosus, in which amputation of an antenna was followed by 
regeneration of the terminal part of a leg with a small but perfect or nearly 
perfect tarsus. The experiment was repeated by Chapman, Cuenot and 
Brecher with the same result. Cu4not showed that amputation must be done 
through the distal half of the first or through the second antennal segment 
in order to obtain homoeotic regeneration, and regarded it as a sequel to an 
injury to the nerve supply. Przibram got a much less perfect regeneration of 
the same kind in Sphodromantis bioculata. Tornier has shown that a similar 
result can be obtain^ with the beetle Tenebrio vwlitor. Homoeotic regeneration 
of a different kind was obtained by Viktor Janda in Coleoptera, although his 
failures greatly outnumbered his successes. Of two Slylopyga orienfalis, of 
which a compound eye was cut off, the first reproduced three very small 
antennae on the site and the second a very small antenna and a piece of facetted 
eye. A Tenebrio molitor, of which the antenna and eye of one side were 
destroyed, regenerated a small antenna on the site of the lost antenna and a 
very small antenna and a very small eye on the site of the lost eye. These 
experiments were carried out as far as possible without injuring the nerves. 
Krizenecky in his experiments on the larva of the same species removed both 
eye and optic ganglion and got regeneration of an antenna. 

Further light has been thrown on the matter by investigations on Crustacea. 
As long ago as 1873 Chantran working with Astacus fluviatilis found that in 
one instance after amputating an eye an opaque bifid outgro\Nl:h was regener- 
ated. This was evidently an antennule. Ilerbsu has found that a more or 
less perfect antennule may be regenerated instead of an eye after amputation 
of the eye at the correct level in several species of Crustacea belonging to various 
families. He was successful with Palaemon reciirostrisy squilla and serratus, 
Palartnonetes varians, Palimirus vulgaris, Sicyonia sculpta, Astacus fiuviatilis, 
Scyllarus arctus, and Eupagurus prideauxii, 

Morgan experimenting with Eupagurus longicarpus, the hennit-crab, found 
that after he had cut off the tips of their eyes seven out of eight regenerated 
a new pigment spot and sections showed that a new^ eye was in process of 
formation. Whereas out of ten which had the eye stalk cut off near the base, 
only five regenerated a new organ, and in all of them it w^as an antennule. 
Herbst proved that an eye was reproduced, if the optic ganglion was left 
intact, but that, if this structure, w^hich is not regenerated, was destroyed, an 
antennule grew in place of an eye. Janda's attempt to avoid injury to nervous 
structures probably accounts for his poor success in the case of Coleoptera. 

Homoeosis in Arthropods is closely akin to the tissue malformations known 
as heteroplasias or heteromorphoses. A very interesting paper on this subject 
has been published by G. W. Nicholson under the title “ Heteromorphoses in 
the Human Body.’* In this he states that the epithelial cells of the kidney, 
which are not in intimate relationship with capillaries, form tubules, and that, 
if a proglomerulus during development fails to establish relationship with the 
capillaries in the normal way, a large nodule of tubules is formed instead of a 
glomerulus. The epithelial cells grown alone m vitro form an undifferentiated 
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sheet of embryonic tissue, but, if a piece of connective tissue be added to the 
culture, they arrange themselves into tubules. Thus the formation of tubules 
is dependent on the presence of connective tissue, and of glomeruli on the 
stimulus supplied by capillary blood vessels. 

Another example he gives is the formation of a miniature stomach with 
secretory glands like those near the pylorus in the oesophagus at the level of 
the cricoid cartilage. A similar miniature stomach may be found sometimes 
at the apex of a traction diverticulum in the oesophagus at the level of the 
bifurcation of the trachea. The common factor in both cases is that the 
miniature stomach is formed in a recess, where the epithelium escapes the friction 
and pressure to which the rest of the developing oesophagus is subjected, and 
where the conditions are in this respect more like those of the developing 
stomach. 

An extract from Nicholson's paper will make his conclusions clear. “ Our 
observation seems to indicate that the course of evolution undergone by the 
cells during their development depends only in part and that a minor one on 
their pedigree. Quite as important, if not more so, are the stimuli that affect 
them. Position in the body, in relation to the surface and to other cells, 
appears to be the chief of these. WTien the stimuli are normal, but only so 
long as they are, the cells of a given part will inevitably assume their stereotyped 
forms. If they be abnormal or if the normal stimulus be absent, an abnormality 
of structure will as inevitably result." 

There can be no doubt that heteromorphosLs in man and homoeosis in 
Arthropods are manifestations of the same phenomenon. Any explanation 
w^hich is true for one must be true for the other, and, if Nicholson be right, 
both are produced by abnormal stimuli acting on developing or regenerating 
tissue, or by the absence of a normal stimulus. 

The idea is not a new one. Holmes in an article on Heteromorphosis, 
published in 1904, says that each cell has many possibilities and that develop- 
ment is not tied down to a fixed routine. He also states that the differentiation, 
which occurs during development, is caused by the action and interaction of 
cells on one another. 

In the case of homoeosis in Arthropods it is probable that injury may alter 
the environment of a growing part in such a way that it receives stimuli more 
like those usually received by some homologous structure than those normal to it, 
or loses a stimulus essential to its proper differentiation. For instance, the 
presence of the optic ganglion in Crustacea provides a stimulus to the epidermal 
cells, which results in the growth of an eye, but in the absence of this stimulus 
their growth takes a different form and they produce an antennule. 

The very strange mutation of Drosophila, in which associated with other 
defects there was often a small antenna situated in the middle of one or both 
eyes, is explicable on similar lines. It may have been due to hereditary defect 
of development of the optic ganglia. Unfortunately this was not investigated 
and the strain has been lost. 

The three mutations of Drosophila are due without doubt to some inborn 
error of the germ plasm, although in Bithorax an environmental factor operates 
as well. Bedford’s Gastrophilus may fall into this class, because it is improbable 
that so many would have been bred, had the sole cause been an external one. 

The fact that homoeosis is sometimes hereditary does not militate against 
the view that in most insects it is acquired. Nicholson showed that in man 
some heteromorphoses are due to chronic inflammation and others to errors 
of development. It is probable, however, that even these minor develop- 
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mental defects, with which Nicholson has dealt, are not inborn but are due to 
faulty nutrition of the tissues. For the investigations of Franklin Mall have 
proved that even the major defects, which result in human monsters are brought 
about in this way. 

Hereditary homoeosis is found even in mammals, and its existence forms a 
further link between teratology in Vertebrates and Arthropods. Cervical 
auricles, for example, are always present in some breeds of goats, sheep, and 
pigs, and occasionally several cases have been met with in one family in man, 
and have appeared in more than one generation. 

From the examples of homoeosis, w^hich have been given, it is evident that 
the cells, from which some of the appendages are developed, must ])osse.ss a 
potentiality for producing the structure of other homologous appendages. And 
as one appendage becomes modified under the influence of natiual selection, 
so the cells which form an homologous appendage acquire the potentiality to 
produce these modificatious. 

For instance, one may be sure that an antenna, even if it were formerly 
an organ of locomotion, never terminated in a tarsus foriuid exactly like the 
tarsus of a leg in its present form. And yet, as the tarsus by gradual changes has 
arrived at its present struct lue, so the cells, which form the antenna, liave 
acquired pari passu the ]K)wer to produce a tarsus with all the structural 
modificatious complete and ])erfect. 

Again one may be sure that in the Lepidoptera both the fore- and hind-wings 
have slowly changed in shaj)e, neuration. scaling, and pigmentation, and that 
in the distant past a hind-wing was never like a fore-wdng nor a fore-wing like 
a hind-wing with their present elaborate colour schemes. Yet the cells which 
form the scales of the hind-wing have acqidred the potentiality to produce 
the colour and pattern of the fore-wing at its ])resent stage of evolution, and 
equally those of the hind-wing have acc^uired the iK)wer to produce a replica 
of the fore-wing. It is also certain that both the upper and under surfaces of 
the wings have been altered gradually by evolution, and that neither surface 
exhibits the original arrangement of colours. Nevertheless, the colour and 
j)atlern of either surface can be reproduced on the other. Voenonymplia 
pamphilns and An tin cam afford example.s in the same species of fore-wing 
{mttern on the hind-wing, and hind-wing pattern on the fore-wing, on the 
imder and upper surfaces respectively, Plebeius argus demonstrates that 
upperside markings may appear on the underside or underside markings on the 
uppersidc in the same species. 

It seems to be a safe assumption, that the cells of one surface of one wing 
have the jK)W’er to ]m)duce either the scaling pn)t>er to the same surface of 
the other wing, or that proper to its owm opposite surface. Thus they have 
the potentiality \o develo}) in tw’o quite different directions, both of which 
are abnormal, as well as in the normal w^ay. 

Some substitutions of one appendage for another are much commoner 
than others ; for instance, that of an antenna for an eye, or a leg for an 
antenna, are relatively common, w'hereas that of a mandible for a maxilla 
is very rare. Others are as yet unknowm. But the known substitutions are 
flo capricious in their incidence, including cephalic for thoracic and thoracic 
for cephalic appendages, that it seems likely that any appendage can be 
substituted for any other. 

It is most improbable that the }H)tentiality to develop in so many different 
ways is ix)ssessed only by the epidermal cells from which the appendages are 
formed. It can be of no value in itself, and is only revealed under abnormal 
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conditions. It is much more likely that all the epidermal cells inherit the 
same powers of growth, and that the way in which these are exercised depends 
on their environment during development. Only the epidermal cells have been 
mentioned above, because the changes in the epidermis are easily seen, but it 
must be remembered that the underlying mesoderm takes part in the formation 
of many of these abnormal growths and must have a similar power to vary. 
In the Bithorax mutation of Drosophila probably all the tissues participate. 

If one admits that all epidermal cells start with the same power of response 
to outside influences and that their normal growth is dependent on a very 
delicately adjusted interplay of stimuli of different kinds, the development of 
a wing in place of a leg will seem little, if at all, more remarkable than that of a 
leg in place of an antenna, even if one rejects Hagen’s suggestion that wings 
and legs are homologous appendages and takes the usual view that they are 
unrelated outgrowths. 

One would also expect that an extra appendage might be found arising 
from a part of the epidermis, where normally there is no appendage at all. 
A few teratological insects of this land are known. Reitter records a Rhytif' 
rhinus deformis (Coleopt.) with a facetted eye on the thorax. Windhorst has 
described and figured a male Satumia pavonia (Lepidopt.) with a small third 
antenna separated by 2 mm. from the point of origin of the normal pair, neither 
of which is reduced in size. Heikertinger has give a description and figure of 
a Podagrica (Coleopt.) with a monstrous third antenna arising on the left side 
between the clypeus and labrum, the normal antennae being perfect in size 
and form. 

The usual explanation offered for cases of this kind is that the extra part 
arises from a group of cells completely separated during development from the 
main mass of cells, which by their further multiplication are destined to form 
the normal part. This hypothesis is difficult to disprove, but pathologists are 
becoming less and less inclined to believe in its possibility. It is more probable 
that they are examples of heteromorphosis, and that they afford an actual 
demonstration of the wonderful potentialities inherent in the whole of the 
epidermis and other tissues of insects. 

Although experimental work has shown that regeneration of a compound 
eye usually requires the stimulus of an intact optic ganglion, it is unlikely that 
one was present in the thorax of the Rhytirrhinus, whether its thoracic eye arose 
by heteromorphosis or was transplanted from the head, so that the presence 
of an optic ganglion is probably not absolutely essential to the development of 
an eye. Similarly, if the antenna be amputated, normal regeneration appears 
to depend on the integrity of the antennary nerve supply, but an antenna can 
be regenerated instead of an eye without this stimulus. However great a part 
the ganglia play in causing normal regeneration, nervous influence cannot be 
regarded as the sole factor involved in this process. 

In conclusion I wish to thank those who have helped me so readily and 
generously by the loan or gift of their specimens. Their names accompany 
the descriptions of their insects, which follow. 

Descriptions. 

Papllio machaon^ L. Male. 

Dr. T. A. Chapman’s teratological coll. 

There are patches of the colour and pattern of the underside of the left hind-wing on 
the underside of the loft fore-wing. In the posterior half of cell 2 the blue marking in the 
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oorresponding cell in the hind- wing is repr^ented by a wedge of scales near nervure 1 
and a couple of blue scales just behind the central fold. Close to nervure 1 there is a 
wedge of black scales with a few orange-red ones along its anterior border. This is exactly 
like a hind-wing marking and is pale yellow in the normal fore-wing. Internal to the 
black band is a patch of dark yellow scales with two black ones in the middle of it. This 
represents part of the inner black crescent of the hind-wing, which has dark yellow scales 
just internal to it, but is not an exact reproduction of the hind-wing pattern. In the 
anterior part of cell 1 the black extends inwards much more than in the normal fore-wing 
and represents the anterior part of the black crescent of the hind-wing. Internal to it 
are some orange-red scales and a large patch of dark yellow ones. The orange-red scales 
are like those in the same part of cell 2 in the hind- wing, and in this specimen no other cell 
has any in this situation. In the normal fore-wing the whole of this area should be pale 
yellow. Nervure 2 is black near the fringe as in the hind-wing. In cell 3 there is one 
black patch near the fringe, one in the centre of the cell, and a third touching nervure 4. 
These are almost exact reproductions of the markings of the same cell in the hind- wing. 
In cell 4 the membrane is crinkled and the inner border of the dark submarginal stripe forms 
a bend inwards in the concavity of which lies a blue crescent, a hind-ving marking. The 
anterior part of the dark marginal marking is displaced inwards and is like the anterior 
half of the normal black crescent of the hind-wing, and on nervure 5 is an isolated black 
spot, a remnant of the normal fore-wing marking. In cell 5 the outer border of the black 
bamd is displaced inwards in its posterior portion and is not like the marking of either wing. 
The fringe itself is black at nervure 4 as in a hmd-wing. In the posterior part of the 
discoidal cell is a broad stripe of pale yellow running from the base almost to nervure 4 
and cutting right through the proximal black bar and through part of the distal one, 
which is also speckled with yellow spots. This represents part of the hind -wing pattern, 
in which the discoidal cell has no black bars. Near the discoidal nervure there are a few 
black scales representing some of the black scales, which form a line along its internal 
aspect in the hind-viing. The specimen is labelled “ appendages damaged in pupa.” The 
anterior borders of both valves are bent outwards almost symmetrically exposing the comb- 
like processes, which show no distortion. The specimen is interesting in showing homoeosis 
of a slightly crumpled wing associattni with a deformity of the genitalia, which Dr. Chapman 
considered to be due to damage in the pupal stage. (Plate LXII, fig. 3.) 

Catocala nupta, L. Male. 

W. r. AVe.'^ton, Southgate, Middlesex. 

Part of the colour and pattern of the upperside of the right hind- wing is reproduced on 
the upperside of the right fore- wing. Between nervure 1 and the posterior margin a largo 
area of rod scales occupies the position of the outer part of the pale grey band and the 
inner part of the dark grey band of the fore-wing, and external to it is a patch of black 
scales, the whole abnormal portion being 10 mm. long. Between 1 and 2 is a patch of 
black scales with some red ones internal and external to it ; between 2 and 3 there is a very 
small group of rod scales near the median nen'ure and a little black patch in the outer part 
of the cell. Between 3 and 4 is a thin stripe of black scales in the central part of the cell 
and a broader one touching 4, and internal and external to both are streaks of red scales. 
Between 4 and 5 is a small streak of black scales; just behind 6 extending from the disc 
to the termen is a stripe of abnormal scales, black then red and then black again ; between 
6 and 7 there is a small black streak in the inner part of the coll and a larger one in the 
outer part. The red scales in the outer part of the wing all lie between the inner of the 
two irregular toothed lines, which cross midway betwetm disc and termen, and the outer 
edge of the indistinct dark band external to them, and this area is probably homologous 
with the wavy red band on the hind- wing. The black scales all end sharply, where the 
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red ones begin, and start again at the inner edge of the narrow pale grey band, whioh is 
limited externally by a row of dark loops. The wing is of full size and perfectly expanded 
except for a slight indentation at the abnormal area on the posterior margin. The neuration 
and underside are normal. (Plato LXIII, fig. 1.) 

Melitaea athalia, Rott. Male. 

L. W. NewTnan, Abbot's AVood, Sussex, 1902. 

In this specimen both fore-wings show on the underside a little of the colour and pattern 
of the underside of the hind- wings. The wings are perfect and normal on the upperside 
and in neuration. The left fore-wing has a narrow stripe of silver in cell 4 cutting through 
the posterior part of the dark marking of the median line and corresponding in position 
with a part of the silver band of the hind- wing. In the posterior part of cell 5, but situated 
further out, is a very thin streak of pale scales corresponding with the very narrow inner 
part of the band of the hind- wing, which lies external to the silver band. In the right 
fore-wing in cell 4 there is a larger silver patch and a 8p(‘ck of silver in cell 5 with a dark 
stripe distal to it. In cells 4 and 5 two pale specks represent part of the pale band of the 
hind-wdng, which lies internal to the silver one, and inU^rnal to the diseoidal spot are two 
pale dots with dark scales between them. (Plate LXIH, fig. 4.) 


Melitaea athalia, Rott. Male. 

L. W. Newman, East Kent, vi.l922. 

The pattern and colour of the underside of the left hind-wing is reproduced on the 
underside of the left fore-wing. Most of cell 5 from the diseoidal spot out to the dark sub- 
marginal crescents shows this condition of homoeosis. From the diseoidal spot outwards 
there is first a pale buff streak, then an irregular oval silver mark surrounded by a thin 
black line, and lastly another pale buff streak. There is also a thin pale stripe in the 
diseoidal cell and a very small speck in cell 4 just external to the diseoidal spot. The 
repetition of hind-wing pattern is a very close but not an exact copy. The wing is perfect 
and the neuration and upperside are normal. (Plato LXIII, fig. 3.) 


Melitaea athalia, Rott. Male. 

W. Crocker, East Kent, vii.1923. 

Part of the pattern of the underside of the right hind-wing is reproduced on the underside 
of the right fore-wing. In coll 5 thero is a silver stripe, which is bordereni anteriorly by 
black scales and replaces part of the central of the three black spots. Distal to it lies a 
small black spot with a patch of cream-coloured scales on its external aspect. The silver 
stripe represents part of the silver band on the hind-wing, and the black and cream areas 
represent part of the narrow band between the silver band and the cream and chestnut 
submarginal crescents. There is no black in the hind-wing corresponding to the black 
scales which lie in front of the silver ones. In cell 4 is a small silver spot representing 
another piece of the silver band. Those silver scales replace some of the black ones of the 
third black spot of the fore-wing. Nearer to the base of the coll are two small cream- 
coloured spots, and another very small one lies just internal to the diseoidal spot. The 
last of these represents a part of the pale spot, which lies just proximal to the diseoidal 
spot. The specimen is perfect in all respects and the neuration and upperside are normal. 
(Plate LXI, fig. 1.) 
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Melitaea athalia^ Rott. Female. 

W. Crocker, East Kent, vii.1923. 

Part of the pattern of the underside of the right hind-wing is reproduced on the underside 
of the right fore- wing. In cell 5 just external to the middle one of the three black spots, 
which form part of the incomplete central band, is a small oval cream-coloured spot 
bordered by black on its outer aspect, and distal to this lies another smaller cream spot. 
The latter corresponds with part of one of the series of cream and chestnut submarginal 
crescents, and the former with part of the narrow band between the crescents and the 
silver band of the hind- wing. Just internal to the discoidal spot is a tiny cream-coloured 
speck corresponding with part of the cream-coloured marking just internal to the discoidal 
spot of the hind- wing. The specimen is quite perfect and the upperside and neuration 
are normal. (Plate LXI, fig. 2.) 

Melitaea athalia, Rott. Male. 

W. Crocker, East Kent. 

Part of the underside of the right fore-wing shows the pattern of the underside of the 
right hind-wing. In cell 4 there is a patch of very pale cream-coloured scales surrounded 
by black ones and replacing the distal part of the oblong black spot. The pale scales are 
exactly like those in the broad whitish band of the hind-wing, which often has a silver 
sheen, but the reproduction of the pattern is imperfect. In cell 3 there is a black crescent 
replacing one of the indistinct submarginal spots and proximal to it lie a few dark cream- 
coloured scales. The latter represent those in the narrow band, which runs parallel to 
and outside the silver one, and the crescent corresponds to the crescent bc'tween this and 
the chestnut lunulc. The specimen shows no other abnormality. 

Melitaea athalia, Rott. Male. 

W. Crocker, East Kent. 

Part of the underside of the right fore-wing shows the pattern of the underside of the 
right hind-wung. In the middle of the basal part of cell 3 just proximal to the small black 
spot is a patch of cream-coloured scales corresponding with those in the narrow’ band, 
which runs inside the broad silver band of the hind-wing, and distal to it the black scales 
are more numerous than in the opposite wing. In all other respects the specimen is normal. 

Agriades coridon, I’oda. Female. 

C. P. Pickett, Royston, viii.1915. 

On the underside of the right fore-wing there is a stripe of the colour and pattern of 
the right hind-wing, which occupies the anterior part of the wing running from base to 
margin and extending back as far as the middle of cell 6. A thin stripe also runs through 
the middle of the discoidal cell. The apex of the wing is more rounded than usual and so 
approaches a hind- wing in shape. The costa is hairy and there are soft hairs at the base, 
both of which are characters belonging to a hind- wing. There is a spot and a marginal 
lunule between nervures 6 and 8 corresponding with those between G and 7 in the hind- 
wing ; there is a lunule in the angle betw een 8 and 9, a very small spot and lunule between 
9 and 10, and a spot between 10 and 11, markings which correspond with those between 
7 and 8 in the hind-wing. Allowing for the great difference in shape and neuration in the 
anterior part of a fore- and hind-wing the resemblance between the homoeotic area of this 
wing and the anterior part of a hind-wing is veiy^ close. The upperside and neuration are 
normal. (Plate LXI, fig. 6.) 
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Eumaeus atala, Foey. Male. 

H. Moore, Florida. Exhibited at the South Lond. Ent. and N.H. Soc., 
April 10th, 1926. 

On the underside of the right fore- wing there are two brilliant metallic green spots just 
behind nervure 2; the one nearer to the base has a semicircle of black scales round its 
posterior aspect. These spots correspond with two of those on the underside of the right 
hind-wing, the normal fore-wing being spotless. The upperside and neuration are normal. 

Euchlo^ cardamines, L. Male. 

Labelled ‘‘ Sale Stevens, 4.xii.93.’’ 

The specimen was in the collections of Sidney Webb and Arthur Horne and is figured 
incorrectly in Rye’s Handbook. On the upperside of the left hind-wing there is a large 
orange patch filling most of the posterior part of cell 4, the whole of the marginal part of 
cell 3, and the anterior part of the margin in cell 2. The entire marginal part of this patch 
has a large admixture of black scales, and the margin itself is squarer than the corresponding 
part of the other hmd-wing. The black scaling and the shap<* which are like the same part 
of the fore-wang are not indicated in Rye’s figure. Separated from the big orange patch 
are tw'o very small orange specks, one at the junction of the middle and outer thirds of 
cell 3 and the other in the middle of the marginal part of the same cell. The neuration 
and underside are normal. (Plate LXITI, fig. 2.) 

Coenonympha pamphilus, L. Female. 

W. Crocker, Maidstone District, vii.1925. 

The colour of the underside of the right hind-wing is reproduced on part of the under- 
side of the right fore-wing. In cell 1 irregular patches of dark scales and white hairs 
run out from the base along the median nervure and nervure 2 almost to the termen. 
Similar scales are scattered singly and in groups all over the basal three-quarters of cell 2 ; 
a large patch lies just in front of nervure 3, and there are some dark scales near the apex 
of the discoidal cell and along nervures 4, 5 and b. I'he w ing is not crumpled or reduced 
in size, and the neuration and upperside are normal. 

Noctua rubi. View. Female. 

Exeter, viii.1899, Vauncey Crewe Coll. 

Part of the pattern of the upperside of the left fore-wing is reproduced on the upperside 
of the left hind-wing. Almost the whole of the hind-wing behind the subcostal nervure 
from base to termen is like the fore-wing in its dense scaling and in jiattern. The reniform 
and orbicular stigmata are present and the dark area botw'een them, and the dark and 
light transverse lines just external to the disc and those near the margin are accurately 
reproduced. The posterior margin is damaged, but was evidently like that of a normal 
hind-wing. The wing is considerably reduced in size and the outer margin is more deeply 
indented than usual. The neuration and upperside are normal. (Plate LXIV, fig. 6.) 

Noctua primulae, Esp. (festiva, Schiff.). Male. 

R. W. Brown, Portland, vi.l890. 

The upperside of the loft hind-wing shows part of the pattern and colouring of the 
upperside of the left fore-wing. The specimen is an aberration with that port of the fore- 
wings external to the orbicular a dark brown relieved by a pale submarginal line and a 
pale edge to the reniform. The median band and basal patch are cream coloured with 
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dark brown boundary lines and with some darkening of the area between, so that a broad 
band is formed. The hind -wing posterior to nervure 6 with the exception of a stripe along 
the posterior margin and thin streaks in cell 1 and in the discoidal cell is a replica of the 
aberrational pattern shown on the fore-wing, in which every detail is faithfully reproduced, 
although modified by the different shape of the cells. The abnormal wing is slightly 
reduced in size, narrower and with a more rounded outer margin than the other hind- wing. 
The neuration and underside are unaffected. The arrangement is almost exactly like that 
seen in the specimen of Noctua rnhi. 

Coenonympha pamphilus, L. Male. 

W. Crocker, Market Rasen, vi.l925. 

On the underside of both hind-wings there are areas resembling homologous parts of 
the underside of the fore-wrings. In the right hind-wing between nervures \h and 2 is a 
small streak of brown scales lying along the side of the ocellus and another just in front 
of nervure 2. On the underside of the left hind-wdng there is a small spot dark brown in 
colour lying just behind nervure 16 and a similar speck near the margin half-way between 
16 and 2. There is also a longer streak along the median nervure and a second still larger 
and more irregular running from the base to the ocellus let ween nervures 2 and 3. In 
all other respects the wings arc normal. 


Coenonympha pamphilus, L. Male. 

W. Crocker, Market Raseu, vi.1925. 

Parts of the underside of both hind-wings show the colour and scaling of homologous 
parts of the under8id<‘ of the fore- wings. In the right hind-wing there is a large streak of 
tawny scales 4 mm. 1 mm. running out to the ocellus and a tiny speck of dark brown 
scales near the margin. In the left hind-wing there are three small irregular patches 
between nervures 16 and 2. The neuration and upperside are normal and the wings are 
fully expanded, but the right Is a little smaller than the left. 

Coenonympha pamphilus, L. Male. 

W. Crocker, Market Rasen, vi.1925. 

The underside of the right hind-wing has in places the colour and scaling of homologous 
parts of the underside of the right fore- wing. There is a large irregular area of tawny 
colour 5 mm. long just posterior to nervure 2, and the greater part of cell 3 from the discoidal 
cell to the margin is occupied by large irregular patches resembling in all respects those of 
the corresponding parts of the fore- wing mixc^ with smaller areas of normal scales. The 
neuration and upperside are normal and the wing is not reduced in size. 

Coenonympha pamphilus, L. Male. 

Grayshott, May 1915, Rail Smith Coll. 

The colour and pattern of the right fore- wing is partly reproduced on the underside of 
the right hind-wing. The abnormal parts consist of a long streak posterior to nervure 16, 
a long streak near the base and a small spot near the margin between nervures 16 and 2, 
several irregular patches in cell 3, one in cell 4, and three specks at the apex of the dis- 
ooidal cell. All the homoeotic areas correspond exactly in the character and colour of 
their scales with homologous parts of the fore-wing. The neuration and upperside of the 
affected wing are normal, but it is smedler than the other hind-wing. 
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Coenonympha pamphfliis, L. Male. 

0. R. Goodman, Hunts, 1891 or 1894. 

The colour and pattern of the underside of the left fore-wing are seen on part of the 
underside of the left hind- wing. The wings ai^ fully developed and there is no abnormality 
of neuration or upperside. Two large irregular tawny streaks scaled like a fore-wing and 
devoid of hairs run through the discoidal cell from its base to its apex. In cell 3 a tiny 
strip of the same colour crosses from the discoidal cell, and there are two more very small 
specks near the margin. In cell 4 there is a broad tawny stripe running almost to the 
margin, replacing half the ocellus and filling the cell completely just beyond it. Rather 
more than half of the proximal third of cell 5 is occupied by scales in colour and pattern 
like those of the corresponding part of the fore-wing. In cells 4 and 6 the tawny areas 
show a darker band running transversely, which represents the dark band of the fore-wing 
internal to the ocellus, and as in the fore- wing the scales just external to the ba^d are 
paler than those further out. There is a very narrow line of darker scales running 
obliquely outwards and backwards from the dark transverse line in ceU 5. It appears 
to be part of the dark outer halo of the big eye-spot of the fore-wing, which does oross into 
cell 6. Unfortunately cell 6, which contains the greater part of the big spot in the fore- wing, 
is normal in the hind- wing. (Plato LXI, fig. 9.) 

Coenonympha pamphilus, L. Female. 

T. H. L. Grosvenor, Reigate, 22. vi. 1920. 

Part of the underside of the right hind-wing has the colour of the underside of the right 
fore-wing. In cell 3 there are three small spots of tawny colour like the ground-colour of 
the fore- wing, and in cell 2 there is another small tawny spot lying just within the dark 
basal area. The specimen is worn, but is perfectly developed and normal on the upperside 
and in neuration. 

Coenonympha pamphilus, L. Male. 

0. R. Goodman, Theydon BoIb, 2.vi.l923. 

On the underside of the left hind-wing near the margin between nervures 1 and 2 there 
is a small wedge-shaped area of chocolate- brown scales like those of the submarginal band 
on the underside of the fore-wing, and another thin strip along nervure 2. In cell 2 there 
is a large area of pale tawny scales occupying most of the basal two-thirds of the cell, and 
in cell 3 there are two smaller ones lying nearer to the margin. The wing is perfectly 
formed and the neuration and upperside are normal. 

Hyponephele lycaon, Rott. Female. 

F. A. Oldaker, La Grave, I2,viii.I922. 

The colour and pattern of the underside of the left fore-wing is present on part of the 
underside of the left hind-wing. In the discoidal cell there is a large fulvous area. In 
cell 2 there is another fulvous patch in the centre of which is a black spot with a white centre. 
This corresponds with the posterior ocellated spot of the fore- wing which also lies in cell 2. 
In the anterior part of cell 3 there are two small fulvous spots, and in cell 4 another one 
fills the whole width of the cell, and in its anterior part touching nervure 6 is a small 
oblong black spot with a white centre. This part of coll 4 in the fore- wing is occupied by 
the posterior part of the anterior spot, but in this specimen it has no white pupil. The 
condition is identical with that in Mr. Hera’s homoeotic pamjihUua* (Plate XLI, fig. 9.) 
In some Satybidae such as E, tiihmus the big ocellus nearly always has two white pupils, 
one in cell 4 and one in cell 5. In P, megera this is fairly common, and occasionally thm 
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are two soparate ocelli. In neither the lycaon nor the pamphUiis is this part of the hind- 
wing a replica of the fore-wing, but I regard the small ocellus in both of them as homologous 
with the posterior part of the big ocellus of the fore-wing which lies in cell 4. It would 
be a good copy of the corresponding part of the fore- wing of some Satjoids, although it is 
not a good copy of its own. In the posterior part of cell 5 there is a long thin fulvous 
streaky but it does not extend outwards as far as the part in which an ocellus woiild be 
expected to appear. The wing is fully developed and there is no abnormality of neuration 
or upperside markings. (Plate LXI, fig. 10.) 

Erebia lappona, Esp. Two females. 

W. G. Sheldon, Porsanger, 28 and 30.vi.l912. 

In cells 2, 3, 4 and 5 and in the discoidal cell on the underside of the right hind-wing 
there are patches of red- brown scales like those on the underside of the right fore- wing, 
small in the first and extensive in the second. In cell 4 of both specimens there is an 
ocellus like that of the fore-wing. The big patch in cell 2 of the first is dull brown like the 
corresponding part of the fore-wing. The small hairs on the^e abnormal parts prove that 
the scaling is underside not upperside in character. In both the neuration and upperside 
are normal and the development perfect. (Plate LXI, figs. 4 and 5.) 

Pyrameis cardui, L. Male. 

T. H. L. Grosvenor, Thai Tribal Territory (Kurram Valley), N.W. Frontier, 
India, vi,1918. 

Part of the underside of the left hind-wing shows the colour and pattern of the underside 
of the left fore- wing. The left hind -wing is considerably smaller than the right and is 
imperfectly expanded. It has an extra nervure and a deep indentation of the margin. 
Cell 1 shows an almost perfect reproduction of the colour and markings of the corresponding 
part of the fore-wing. This is also true of cell 2 except that normal markings are present 
in the anterior third of the distal half. Cell 3 has the proximal part like a fore-wing with 
its black mark between nervure 2 and the median nervure, and a little black spot near 
the middle of nervure 2 representing that part of the big black mark in cell 2, which crosses 
into and encroaches on cell 3. Beyond this the stripe of fidvous ground-colour narrows, 
but cuts into the outer black ring of the oceUus. 011 6 is bisected by an extra nervure and 
a narrow' oblong ocellus lies in each of the divisions so formed. The margin is deeply 
indented in the posterior division, but has a fringe. The anterior half of the posterior 
division is a perfect replica of the corresponding part of the fore-wing. It has two dark 
marks separated by a narrow pale transverse line, distal to which is a w hitish mark bordered 
externally by a very thin blackish line. The small size and imperfect expansion, the 
fringed indentation of the border and the extra nervure near it are all abnormalities, which 
can be safely regarded as due to pupal injury. The upper side is normal. (Plate LXIV", 
fig. 1.) 

Pyrameis atalanta, L. Male. 

A. A. W. Buckstone, Wimbledon. Bred August 1923. 

The underside of the left hind-wing shows in places the colour and pattern of the under- 
side of the left fore-wing. This wing is very small, measuring only 3-3 cm. in length and 
3 cm. in width, instead of 4*3 and 4-2 cm., and tw'O nervures arc missing, apparently 3 
and 6. In the discoidal cell just distal to the dark basal blotch is a small patch of bluish 
violet scales of the same colour and in the same position as some of those in the fore- wing. 
Further out are four small patches of red scales, the innermost replacing part of the second 
basal blotch and therefore not corresponding with any red mark on the fore-wing, the other 
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throe lying between the second and third basal blotches and so corresponding to the basal 
red mark on the fore-wing. In the area between nervures 2 and 4 there is a fairly broad 
but broken oblique band of red scales, which become yellower in tint near the margin. 
Distal to them black scales extend to the margin, and a triangle of black scales lies just in 
front of nervure 2. Allowing for the absence of a nervure all these markings agree with 
those on the fore- wing. Between nervures 1 and 2 and just behind the latter there is a 
band of black scales bordered posteriorly by a narrow line of red ones. There are no 
corresponding red scales in this part of the fore-wing, which is entirely black. Owing to 
the abnormal shape and neuration the whole pattern of the hind-wing differs slightly from 
that of the opposite one, and the space between nervures 2 and 4 is a little crinkled. Except 
that the left fore-wing is rather narrower than the right the remaining three wings are 
perfect in every respect, and the upperside is normal. (Plate LXIV, fig. 2.) 

Rumicla phlaeas, L. Male. 

F. W. Frohawlc, Thundersley, l.vi.]920. 

The greater part of the underside of the left liind-wing posterior to the middle of the 
discoidal cell is like the underside of a fore-wing. The posterior portions of the basal 
and central spots in the discoidal cell and of the discoidal spot itself are black with a pale 
ring like those of the fore-wing, but are much smaller. The spots in cells 1, 2 and 3, and 
the anterior half of that in cell 4 are black like those of the fore-wing, and, although they 
differ in shape, they occupy the corresponding positions accurately. Of the three blackish 
marginal markings of the fore-wing the last two are completely represented in the hind- 
wing, but only the posterior part of the first is present. The bright orange ground-colour 
shading into golden yellow is a true copy of the fore- wing. The silvery scales along the 
hind margin and the wedge of dark scales running out from the base in cell 16 reproduce 
perfectly those of the fore-wing. A stripe of normal scales runs along the median nervure 
and another runs from the discoidal spot widening as it approaches the termen, and small 
patches are visible in cells 2 and 3. On the underside of the right hind-wing there is a 
narrow stripe of golden yellow scales in cell 4. The neuration and upperside are normal 
in both hind- wings, but the left is reduced in size. (Plate LXI, fig. 8.) 

Rumicia phlaeas, L. Male. 

A. E. Stafford, East Sheen, 9.vi.l924, 

On the underside of the right hind-wdng there is a large area with the colour and pattern 
of the underside of the right fore-wing. The outer part of the discoidal cell, the greater 
part of cells 1, 2, 3 and 4, and the posterior part of cell 5 show the orange ground-colour 
of the corresponding part of the fore- wing. In the discoidal cell the outer of the two black 
spots is larger than that in the opposite wing and has a few orange SK'ales round it. The 
posterior half of the discoidal spot and the spots in cells 1, 2, 3 and 4 are in size, colour 
(black with a pale encircling ring), and position almost exactly like those of a fore-wing. 
The dark margin also resembles that of the fore-wing. There is a very small spot in cell 4, 
and large ones in cells 2 and 3. There is little doubt that the fore-wing pattern extended 
to the whole margin of cell 1, but a piece has been chipped out. The wing is a little smaller 
than the other hind-wing and is slightly curled. The neuration and upperside are normal. 
(Plate LXI, fig. 3.) 

Agriades thetis, Rott. Male. 

L. W. Newman, Folkestone, ix.l923. 

There is a narrow interrupted stripe of rounded blue scales of the upper layer with 
blackish scales of the lower layer but without androconia, running from the extreme base 
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of the wing through the middle of the discoidal cell and cell 7, on the underside of the right 
fore-wing. These scales, which in shape and colour resemble those of the upperside, replace 
the white ones of the front part of the anterior basal and the discoidal spots, and those 
on both sides of the anterior spot of the submedian row as well as the buff scales of the 
ground-colour. There are black scales along the sixth norvure near the margin spreading 
laterally at the margin itself, and more black scales on the margin in the middle of cell 7. 
These occupy the same position as the black scales of the marginal line on the corresponding 
part of the upperside. The neuration and upperside of the wing are normal, but the 
affected part of the wing is narrower than its counterpart. 

Plebeius argus, L. (aegon, Schiff.). Male. 

H. A. Leeds, Kent, 15.vii.l921. 

Almost all the underside of the right fore- wing behind the discoidal spot is dull purple. 
Thin streaks of normal colour run through the homoeotic area, but the only remaining 
spots are the two small ones at the posterior angle. On the dark part of the wing the 
scales are like those of the upperside. Those at the margin arc black, like those forming 
the blfiu.“k border on the upperside. Over the rest of the area there is a complete lower 
layer of blackish -broA^m scales and a partial upper layer of blue ones rounded or serrated 
at the tips. Androconia are present, but deficient in numLers. The presence of andro- 
conial scales, more than fifty of which Mere counted, on the underside of the wing is most 
interesting and affords convincing evidence that the scaling is in all respects like that of 
the upperside. The specimen is a large one in perfect condition. The abnormal wing is 
equal in size to that on the opposite side, is fully expanded, and has a normal neuration 
and upperside. (Plate LXIV, fig. 3.) 

Agriades coridon, Poda. Female. 

C. P. Pickett, Roystoii, viii.1923. 

On the upperside of the left fore-wing there is a black discoidal spot larger than that on 
the opposite side, but the same size as that on the underside and with a similar ring of 
white and pale blue scales around it. In cell fi there is a small black spot surrounded by a 
white ring and another in cell 5. In the anterior part of cell 4 there is a black spot with a 
white semicircle just in front of it. ScattertHl buff scales, like those of the ground-colour 
of the underside, lie externally to all three spots. The spots belong to the submedian series, 
but are smaller than the corresponding ones on the underside, and lie so much nearer to 
the disc that viewed by transmitted liglit their outlines do not overlap. In all three cells 
6, 5 and 4 there is a small pale marginal lunule with a crescent of dark brown scales internal 
to it. They are smaller than those on the underside. The tip of the left fon^-wing is slightly 
crumpled, but the underside and neuration are normal. (Plate LXI, fig. 7.) 

Plebeius argus, L. (aegon, Schiff.). Female. 

H. A. Leeds, Kent, 16,\di.l924. 

This shows some underside pattern on the upperside of the left fore-wing. Between 
nervures 1 and 2 there are blackish scales just internal to the orange lunule and a sprinkling 
of white scales spreads inwards from them. The double black spot is present a little 
nearer to the base, and is partially ringed with white. Between nervures 3 and 4 the 
posterior half of the orange lunule has blackish scales internal to it, and just inside these 
lies a single white one. Internal to the anterior half of the lunule there are three white 
scales. The anterior part of the black spot between these nervures is present, and has white 
scales both internal and external to it. Between nervures 5 and 6 there is a blackish spot 
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just internal to the orange lunule, and a very distinct streak of white runs from it towards 
the base. In the position of the spot there are a considerable number of black and nine 
white scales. Just in front of nervure 7 there is a single white scale. All the markings 
correspond exactly in position with those on the underside, but the spots are much smaller. 
The size, development, neuration and underside of the wing are normal. 

Plebeius argus, L. (aegon» Schiff.). Female. 

E. Crisp, Ashdown Forest, vi.l921. 

Part of the underside pattern of the left hind-wing is present on the upperside. The 
greater part of cell la is occupied by blackish and pale blue scales like the same area on 
the underside, but there is no spot, no lunule and no white area between them. The outer 
half of cell 16 is in all respects like the corresponding part of the underside. From within 
outwards there is a black spot encircled with white, a white band, two black crescents, 
two orange spots, two small black spots and then the white margin. CeH 2 has a strip of 
white in the position of the white border and black specks representing the posterior part 
of the black submarginal markings, and there is also the anterior part of the black marginal 
spot. In cell 3 there is a similar white stripe, and external to it lies the apex of the black 
submarginal crescent. In cell 4 part of the outer row of black spots is represented and a 
large white splash corresponds to a part of the white band. Outside this is a black mark 
larger than the normal submarginal crescent. In cell 6 there is fiuiother piece of the white 
band and external to it are two black spots agreeing neither in position nor in shape with 
any part of the submarginal crescent or marginal black spot. In cell 6 there is part of the 
marginal black spot. Thus a considerable area of the outer half of the wing resembles an 
underside. The thin white borders to the marginal spots are much more conspicuous 
than those of the right hind-wing, but not nearly as broad as those of the underside. In 
spite of slight differences the markings agree in their main features with those of the 
corresponding parts of the underside. Along nervures 6 and 7 and m the anterior part of 
cell 5 there are stripes of black scales mix<*d with rounded blue ones, but without androconia. 
These are not present normally on either surface. It is a homoeotic specimen of ab. 
inaequahs, Cockayne. The neuration, underside and development are perfect. (Plate LXIV, 
fig- 4.) 

Pieris napi, L. Male. 

H. Worsley Wood, Cambridge. Bred 4.V.1923. 

Part of the underside of the left hind- wing shows the colouring of the upperside. In 
the discoidal cell touching the subcostal nervure two small groups of white scales replace 
the yellow ones of the central part or the grey and yellow ones of the parts adjoining the 
nervures. These white scales extend out to the margin in cell 6, and occupy a part of the 
wing, which is yellow on the underside of the fore-wing. This area is white on the upperside 
of the hind-wing. The blackish spot in cell 6 has more black scales than that of the right 
hind-wing and is thus more like an upperside spot. The wing is perfect and the upperside 
and neuration are normal. The larvae were not disturbed during pupation unless by other 
larvae, and the pupiie were not moved. (Plate LXII, fig. 1.) 

Hepialus hamuli, L. Male. 

McArthur, I. of Lewis, 1901. Robert Adkin Coll. 

On the dark brown underside of the left hind -wing there is a large oval patch of 
white scales like those of the upperside. It runs almost transversely across the wing 
between the discoidal and the termen from 4 to 10. There are a few browrn scales 
scattered amongst the white ones. The specimen is normal in all other respects. 
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Agriades eoridon, Poda. Female. 

W. Crocker, Boyston, viii.1926. No. 33793. 

Part of the underside of the left hind-wing is clothed with scales resembling those of 
the upperside. An area covered with blackish brown scales spreads out from the base 
filling the greater part of the space between the posterior margin and nervure 1, but stopping 
short of the basal spot. It fills the space between 1 and the median nervure and the 
proximal part of 2, replacing the anterior half of the spot of the median row and sending 
a streak out nearly as far as the marginal lunule, and also occupies the basal part of the 
cell between 2 and 3, replacing the posterior three-quarters of the spot of the median row 
and running out as a dark stripe to the level of the marginal lunule. There are similar 
scales scattered singly and in small groups in the discoidal cell and between 3 and 4, some 
of which replace the white ones of the ring surrounding the spot of the median row’ in 
cell 3. Thin lines and single scales of normal colour break up the main area, and in its 
outer part the hairs, which lie thick on both upper and under surfaces in this region, 
are almost absent. It differs from the corresponding part of the upperside in this respect 
and in tne darker colour of the scales, but the obliteration of one spot and parts of three 
others is strong evidence that it is an example of homoeosis. The upperside, neuration 
and size of the wing are normal and it is fully expanded. 


Morpho didiuSy Hpifr. Male. 

Lamercen, Peru. J. J. Joicey Coll. 

Part of the underside of the right hind-wing shows the colour of the upperside. There 
is an extra nervure arising between 5 and 6, which ends after a course of 21 mm. before 
reaching the margin. Between the end of the nervure and the margin the wing membrane 
is a little crumpled. On either side of the extra nerv ur^ there is a streak of brilliant blue 
scales 30 mm. long by 5 mm. wide at the widest point. Just internal to the marginal 
stripes is a triangular patch of black scales w’lth its ajK^x towards the base of the wing. 
There are a few small groups of blue scales in the discoidal cell. The shape of the blue 
scales is quite different from that of the brown scales of the underside, but both in colour 
and shape they are exactly like the iridescent blue scales of the upperside. The upperside 
and size of the wing are normal. There is a similar specimen of Morpho menelaus, L., 
a male, also in the Hill Museum. (Plate LXII, fig. 2.) 
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Explanation op Plates LXI-LXIV. 


Plate LXI. 

Fig. 1. Melitaea aihalia, Rott. Male . 

2. „ „ „ Female 

3. Rumicia phlaeas, L. Male 

4 and 5. Erebia lappona, Esp. Females 

6. Agriftdes coridon, Poda. Female 

7. ,, „ „ Female 

8. Rumicia phlaeas, L. Male 

9. Coenonympha pamphUus, L. Male 

10. Hyponephide tycoon, Rott. Female 

Plate LXII. 

Fig. 1. Pieris napi, L. Male 

2. Morpho didius, Hpffr. Male 

3. Papilo machaon, L. Male 

Plate LXIII. 

Fig. 1. Catocala nvpta, L. Male . 

2. Euchloe cardamines, L. Male . 

3. Melitaea aihalia, Rott. Male . 

4. ,, ,, ,, Male 

Plate LXIV. 

Fig. 1. Pyrameis cardui, L. Male 

2. ,, atalanta, L. Male 

3. Plebeius argus, L. Male 

4. „ „ Female 

5. Zygaena filipendvlae, L. . 

6. Noctua rtibi. View. Female 
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ON THE IDENTITY OF CERTAIN HESPERIIDAE (LEP.) 
DESCRIBED BY LATREILLE 

By N. D. Riley. 

Jlead March 17th, 1920.] 

The names here dealt with are those applied by Latreille (Encyclopidie 
Mithodimie, ix, pp. 711-793, 1824) to certain species of Hesperiidae which 
appeared to him not to be named. Their authorship, in view of the state- 
ments in the preface to vol. ix, and on p. 7G2, has sometimes been attributed 
to Godart, but it is clear from the footnote on p. 706 that Latreille was the 
actual author of that part dealing with the Hesperiidae, except for the 
European species. Unfortunately many of the type specimens involved are 
not now in the Paris Museum— possibly they never were there at all — but 
through the kindness of M. F. le Cerf, and with his assLstance, I have recently 
been able to examine those that are still to be found there. The following 
notes are based on the type specimens unless it is expressly stated that the 
type is missing. A reference is given to at least one figure of each species 
when such exists. The numbers prefixed to the species are those of Latreille 
in Enc. Meth. The present identification is indicated by heavy (clarendon) type. 

2. H&sj)eria metophUy Latr. 

Eudamus metophis. 

Eudamus vietophisy Bois., Spec. Gen. Lep., pi. 13, fig. 5, 1836; Watson, P.Z.S., 
1893, p. 20; Godman & Salvin, Biol. Cent. Amer. Rhop., ii, p. 276, 1893; 
Mabille, ({en. Ins., fasc. 17a, p. 21, 1903 ; nec E. metophis. Draudt, in Seitz* 
Macrolep., v, p. 855. 

T)^pc not in Paris Museum. The above references indicate the species that 
stands as metophis in the Paris collection. There is no reason to suppose 
that this is not the same as meiophis, Latreille. It is unfortunate that Dr. 
Draudt (in Seitz) should describe and figure as metophis a species more closely 
allied to E. gamia^ Moschler. The diffuse outer edge of the narrow white band 
on the underside of hind-wing is very characteristic. 

5. Hesperia cargcles, Latr. 

Eudamus euryoles. 

Eudamus eiirycles, Godm. & Salv., Biol. Cent. Am. Rhop., ii, p. 272. 

Gonturus eurtjclesy Snellen, Tijd. v. Ent., xxx, p. 27, pi. 2, fig. 2. 

The type is a $ with only four subapical spots — a character more frequent in 
that sex than in males. 

9. Hesperia cleanthuSy Latr. 

Pyrrhopygopsis eleanthus. 

Pyrrhopygopsis cleantheSy Mabille, Gen. Ins., p. 18, 1903; cloanthuSy Watson, 
P.Z.S., 1893, p. 122; cleanthuSy Seitz, v, pi. 165rf, 1922. 

Type not in Paris Museum. But authentic specimens, and Latreille’s 
original description, indicate as typical those specimens with the three discal 
hyaline spots on fore-wdng very small and with only one such spot in the cell 
of fore- wing. Watson and also Godman and Salvin correctly recognised this 
as a Pamphiline genus; it is difficult to understand why Mabille {Gen. Ins.y 
1. c.) should have removed it to the Hesperiinab, where it is quite out of place. 
TRANS. ENr. SOC. LOND. 1926. — PART II. (DEC.) 
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17. Hesperia Xanthippe^ Latr. 

Sarbia Xanthippe. 

Sarbia Xanthippe and S. spixii, Mab., Gen. Ins., p. 12, 1903; Mab. & Boull., 
Ann. Sci. Nat. Zool., vii, p. 198, 1908. 

As pointed out by Mabille and Boullet (/. c.) there was no specimen of the 
species generally passing in collections as Xanthippe (i.e. damippCy Mab.) in 
Latreille’s own collection. S. Xanthippe proves to be the same species as 
S. spixiiy Plotz, from which it differs only in having the yellow area of hind- 
wing divided by a black band running from the inner margin across the 
discocellulars to vein 8. 


18. Hesperia versicolor, Latr. 

Mimoniades versicolor, Latr. 

Mimoniades muleifer, Hlibn., Zutr. Ex. Schmett, figs. 413, 414, 1825. 

M. versicolor, Mab. & Boull., Ann. Sci. Nat. Zool., (9) vii, j). 202. 

Mulcifer only differs from the typical form in the absence of the white 
costal spot immediately above the red transverse median band. 

20. Hesperia iphinons, Latr. 

Phocides iphinous. 

Phocides iphinous, Mabille, Bull. ent. soc, France, 1909, p. 331. 

Mabille clearly shows that Latreille's iphinofts is a Phocides. The type is 
missing. The species must be extremely close to Mabille's own Ph. maxvnus 
(Le Naturaliste, p. 77, 1888). 

The species Mabille describes at the same time in the above note as 
Mimoniades mimeies, also confused with M. ocyahis, Hubn., is the //cs-pcria 
Othello of Plotz {Stdt. ent. Zeit., 1879, p. 522). 

21. Hesperia poJyzo)ia, Latr. 

Jemadia polyzona. 

Pyrrkopyga zimra, Hew., Ex. Butt., iv, Pyrrh. ii, fig. 11, 1871. 

Pyrrhopyge jamina, Butler, Trans. Ent. 8oc. London, p. 499, 1870. 

Jemadia zimra and j^olyzma, Mab. & Boull., Ann. Sci. Nat. Zool., l^aris, (9) vii, 
p. 196. 

Type missing. Mabille and Boullet (/. c.) must be followe<l ; and there 
can be no question but that they are right. The only misfortune is that they 
have treated zimra, Hew., as being a distinct sj)ccies and have attached the 
name to the Paraguayan race, whereas Hewitson's type of zimra is absolutely 
identical in every respect with Butlers type of jamina, and therefore both 
names fall as absolute synonyms of polyzona, Latr. 

24. Hesperia santhilarius, Latr. 

Myscelus santhilarius. 

M. St. hilarius, Herr.-Sch., Prod. Syst. Lep., p. 59, 1869. 

M. santhilarius, Mab. & Boull., Ann. Sci. Nat. Zool., (9) vii, p. 206. 

Type not in Paris Museum. Seitz’s figure (Gross. Schmett, v, pi. 164^) of 
M. santhilarius does not represent that species at all; it is a very obvioiis 
M. epimachia, H.-8. The species he figures (pi. 165a, 1. c.) as M. epimachia is 
not epimachia cither. It is readily distinguishable from that species by its 
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prominent black veins on both wings above ; by the divergence anteriorly of 
the two black bands of the underside of the hind-wing ; and by possessing, as a 
rule, a sub-basal translucent spot on the hind-wing.* 

25. Hesperia eacns, Latr. 

Coladenia dan. 

Coladenia dan, Piepers & Snell., Rhop. Java, Hesp., p. 3, }>!. v, fig. 3. 

C. dan eacNs, Fruhst., Iris, 1910, p. 67. 

Type missing. 

28. Hesperia eramer, Latr. 

Dyscophellus sebaldus. 

Papilio selxildas, (Vainer, Pap. Ex., iv, p. lOl, pi. 342 A, B. 

Hyscophelbts sebaldt/s, (Jodni. & Salv., Biol. Cent. Am. Rhop., ii, p. 319. 

Latreille states that this species was not known to him except from Cramer's 
figure. I have not seen anything to agree vith it. Accf)rding to Cramer the 
species comes from Surinam. S})ecimens agreeing with the figure in the 
number and |M>sition of the transparent markings and in general coloration 
are in the JhM. from the Amazons, but none of these bears the bluish hind-wing 
markings shown in (Vainer's figure of the underside; they occur, however, in 

D. porcius, Feld. In the absence of material from Surinam it is im]X)ssible to 
say whether (Vainer's sj)ecimen repre.^ents an individual variation or a local 
race distinct from that which usually passes in collections as typical selmldus. 

35, Hesperia savigntp l^atr. 

Acolastus amyntas. 

Papilio amyntas. Fab., Syst. Ent., p. 533, 1775. 

Acolastus amyntas, Draudt, in Seitz' Macrolep., v, p. 862, pi. 166//. 

3(). Hesperia sehoenherr, I>atr. 

Hasora schoenherri. 

Hasora sehdtiherr, Fruhst., Iris, 1911, ]). 75. 

* This BjHK’ies may be descril>etl as : — 

Kyioelus draodti sp.n. 

U ppersiili , both wings rich reddish fuscous, shaded with black, the veins entirely black. 
Fore-wing . — Median hyaline band large (much as in belti, Ci. & 8., or epiinachia), outlined 
with black, espt'cially distally; the two hyaline spots between the median band and the 
three subapical hyaline spots linked as a rule to the latter by a single minute hyaline spot 
in area 5, and shaped as usual in the genus; distal portion of wing much suffused with 
blackish, especially along the distal edge of the hyaline spots; cilia black. Hind-wing 
markedly oblong in shape; the inner margin heavily clothed with long, black hair scales 
slightly intermixed with yellow and shading to rufous over the wing surface; a single 
prominent transverse tlififuse black band; basal area, as far as the hyaline spot (when 
present), black or marked with black ; cilia marked >\ith pale yellowish white. Underside, 
fore-wing. — Dark fuscous; the hyaline spots os above; base to just beyond origin of 
vein 2, and along costa to just beyond hyaline spot in cell, pale yellow ; a hght grey diffuse 
band from apex to inner margin just btyond hyaline spots, rale yellow; a 

narrow basal bar, a second wider bar from about centre of costa across to vein 16 before 
the centre, a third from vein 7 towards anal angle, expanding and converging towards the 
second, the two together filling area 16 ; a wide marginal band ; all black. 

Type : 1 (J, Chairo, Bolivia {C, Buckley), B.M. 

Paratypes : 1 Bolivia; 3 “ Chiriqui — probably Bolivia (Crowley Coll.); 2 (Js, 

Peru; all in B.M. 

This species I have always found confused in collections wdth true epimachia. 
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Parala chuza, Swinhoe, Lep. Ind., ix, p. 267, pi. 763 (J \nec $]. 

Goniloba dermay Moore, Cat. Lep. E.I.C,, p. 246, 1867. 

Type missing. 

42. Hesperia polygiuSy Latr. 

Bungalotis polygius. 

Bungalotis polygius, Mab. & Boull., Ann. Sci. Nat. 2k)ol., (9) xvi, p. 136, 
pi. ii, figs. 5, 6, 1912. 

Type missing. 

47. Hesperia antminuSy Latr. 

Thracides antoninus. 

Thracides longirostrisy Sepp, Sur. Vlind., i, pi. 27, 1848. 

Several species are generally confused under the name longirostris. For the 
present the name antoninus should be restricted to the larger form with the 
“ reddish-brown *' distal jK)rtion to the underside of the hind-wing, telegonuSy 
Esper (1778), applying to the similar, but smaller fonn with the relatively 
large pale sjx)t on hind-wing underside in area 4 covered with frosty white 
scales, not scaleless. Longirostris is best retained for the form with distal 
portion of hind-wing below shading off into greenish or buff, never violaceous 
or red. (See Th. fischeri.) 

Type missing. 


[47]. He.yyeria nyctehuSy Latr. 

Prenes nyctelius. 

Mabille (Gen, Ins., ]). 145) treats nyctelius ds synonymous with P. nerOy Fab. 
I cannot agree with this, as by no stretch of the imagination can Latreille’s 
description be made to fit nero. The description fits best the species generally 
knowm as ares, Feld., but 1 hesitate to identify it with that. 

Type missing. 

48. Hesperia dahnaHy Latr. 

Thespeius dalmani. 

Thespeius dalmani, Godm. & Salv., Biol. Cent. Am. Rhop., ii, p. 620, pi. xcvi, 
figs. 37-40. 

49. Hesperia basoches, Latr. 

Carystoides basoches. 

Carystoides basochesi, Godm. & Salv., op, cit., p. 611, pi. civ, figs. 8-11. 

Type missing. 

50. Hesperia fischer, Latr. 

Thracides fischeri. 

Readily recognisable by its soft green underside coloration and black 
upperside ground-colour. The translucent spots are quite colourless, not 
tinged with yellowish; that in the fore-wing cell small, not reaching the 
anterior cell-margin, square or subquadrate— much as in Th. salim 
Godm. & Salv. The Amazon Valley race differs slightly in having the trans- 
parent cell-spot doubled by the addition of a spot anteriorly ; in being slightly 
larger and browner, and in being rather paler green below ; but should not be 
confused writh the other similar but much larger species which also occurs 
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there. This has a fore-wing length pf 27 nun. as against 20 mm. in Jischeri; 
has all the translucent spots decidedly yellow, with t^t in the cell comma-like 
as in antoninu8\ is brown above, not black; and has the green below very 
definitely purplish-suffused in the less so in the $. The genitalia are quite 
distinct from those of jischeri. This new species may be known as Thracides 
hewitsoni, sp. nov., the types 3" ? from the Hewitson collection being in the 
B.M. The type bears the label Nauta, Upper Amazons ” ; the $ bears 
no data, but probably comes from the same locality. A variety of the male 
in which the green underside coloration is entirely replaced by purplish is 
figured (as Th. longirostris var.) by Godman and Salvin, Biol. Cent. Am. Rhop., 
pi. 106, fig. 9. Th. jischeri is closely allied to Th. longiro.slris. 

Type missing. 


51. Hesperia lesueur, Latr. 

Thracides lesueuri. 

Thracides lesueuri, Mab., Gen. Ins., Hesp., p. 179. 

Hesperia caesena, Hew., Ex. Butt., iv, Hesp. pi. 2, figs. 17, 18. 

Type missing. One can only accept Mabille's determination. Latreille’s 
description fits some specimens of caesena, Hew., quite well; but it also fits 
many other species equally well. The figure in Seitz (v, pi. 191) seem.s to be 
a poor reproduct k)n of Hewitson \s figure. 

52. Hesperia bonjUins, Latr. 

Vacerra bonfllius. 

Hesperia lUana, Hew., Trans. Ent. Soc. London, p. 494, 1866: Ex. Butt., v, 
Hesperia, pi, v, figs. 42, 43 (i). 

Goniloba caprotina, H.-S., Prod. Syst. Lep., iii, p. 71. 

Hesperia aeas, Plotz, Stett. Ent. Zeit., xliii, p. 439. 

Hejtperia socles, Plotz, t. c., p. 438. 

Hesperia archytas, Prittw. MS. 

Vacerra bonjilsii and liiana, Mab,, (ien. Ins., Hesp., p. 148. 

Type missing, Acconling to Mabille, Hewitson's figure of Utana represents 
a typical bonjilius. HLs figure, however, is a poor illustration of his type and 
does not accurately agree with his description : fore- wing with ?? me transparent 
spots,'* etc. The |X)sition appears to be that bonjilius, caproiina and archytas 
all refer to the S.E. Brazilian race in which the cell-spot and the spot in area 2 
form a well-marked band, and the spot in area 3 is nearly always absent, those 
in are^ 4 and 5 always so. The Amazonian-Ciuianan-Venezuelan race, which 
is readily distinguished by the possession invariably of transparent sjx>ts in 
areas 3 and 4 of the fore-wing in the j , and in area 5 as well (sometimes double) 
in the is typical Utana ; socles, Plotz, also refers to this race. The C. American 
race, characterised by having a well-defined transparent spot in area 3, but 
(apparently) never any in areas 4 and 5, has been named aeas by Plotz. 

67. Hesperia lucreUus, Latr. 

Carystus laerdiiis. 

Carystus lucrHius, Mabille, (Jen. Ins., Hesp., p. 160. 

Type missing. No fi^re of this species appears to be published. LatreiUe 's 
description is quite good. The expanse of wing is 30-35 mm., the upperside 
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slightly shiny dark brown. The fore-wing bears three punctiform yellowish 
subapical spots as a rule, not in an absolutely straight line, a small quadrate 
yellow spot towards base of area 3, a similar, much larger spot towards base 
of area 2, a third oblong rectangular yellow spot on vein 1 about the middle, 
and a diffuse yellow streak below this in la. The hind-wing bears a transverse 
yellow band from vein 16 to vein 6, of variable width, frequently broken up 
by the veins into separate spots, never with sharply-defined edges, and cut in 
two by a long sharp-pointi projection of the ground-colour from the base 
along vein 4. The markings of fore-wing are repeated below, but are paler, 
and in addition the apical area, the inner margin and a short basal streak are 
grey with numerous short transverse striae ; the yellow band of upperside is 
white. A large suboval black spot occupies the base of area 8 ; a much smaller 
intensely black circular spot is situated in area Ir on and midway along vein 2 ; 
the base of area 2 and a contiguous larger area in area Ic are also black, the 
triangular black mark so formed forming part of the low'er edge of the large 
triangular dark area, diffuse basad (represented above by the projection which 
cuts the transverse yellow band), one angle of w’hich is on the costa rather 
beyond the middle of vein 8, one on vein 4 nearly at the margin, and the third 
would be on inner margin about one-third from base were it not cut off by 
the grey abdominal area. Hind margin grey, the same colour as interior of 
the large triangular area. 


68. Hesperia lafrenaye, Latr. 

Vettius lafrenayei. 

Vettins lafresnayi, Godm. & Salv., Biol. Cent. Amer. Rhop., ii, p. 590, pi. 102, 
figs. 30, 32 

Type missing. The description given by Latreille fits exactly the S. Brazilian 
form of the species. This differs from the form figured by Godman and Salvin 
in several important particulars. It is a good deal larger, the fore-wing 
being about 18-19 mm. long as compared with 16-17 mm. in the fonn figured ; 
the fore-wing cell has always two hyaline spots, not one only; and the dark 
markings of hind-wing and of apex and costa of fore-wing on the underside 
are very decidedly rusty-red in colour. The form figured by Godman and 
Salvin would appear to be the typical British Guiana race wdth only one 
hyaline spot in all and a dusky browm underside. 

76. Hesperia seneca, Latr. 

Orses seneca. 

Hesperia crotona, Hew., Trans. Ent. »Soc. London, 1866, p. 493. 

Hesperia elisa, Plotz, Stett. Ent, Zeit., xliii, p. 328, 1882. 

Orses crotona, Mab., Gen. Ins., Hesp., p. 178. 

Type missing. There can be no doubt that Latreille s description refers to 
the white-banded female of this species, which Hewitson also described. 
Plotz described the cj. With the exception of some slight confusion which 
seems to have crept into Latreille 's reference to the number of the dark red- 
brown spots of the imderside, his description fits the species perfectly. He 
mentions one on the costa of the fore- wing, and then states there are five on 
each lower wing. However, he describes two on the lower wing and then 
the other two on the same wing. Actually there are only these rour, unless 
one calls the darkened distal portion of the abdominal area the fifth. 
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77. Hesperia claudianus, Latr. 

Carystos elaudlanus. 

Carystus claudianus, Qodm. & Salv., Biol. Cent. Amer. Rhop., ii, p. 583, 
pi. 102, figs. 1-4. 

78. Hesperia mines, Latr. 

Zenis minos. 

Zenis minos, Godm. & Salv., Biol. Cent. Amer. Rhop., ii, p. 589, pi. 102, figs. 
24-27. 

Typical minos from Brazil has the posterior portion of the cilia of both 
wings very white, and the veins of the underside finely marked with yellowish. 
In the race jebus, Plotz, the cilia are sometimes pale, but never so abruptly 
white, and the veins below, at least on the hind-wing, are not marked with 
yellow. Jebus seems to be the northern race, extending from N. Brazil to 
Mexico. Melaleuca, Plotz (Steit. Ent. Zeit., xliii, p. 443, 1882), is a good species. 
It is always rather larger than minos, and has, as a rule, only three transparent 
spots in the subapical series, unevenly arranged, there being no spot in area 9. 

80. Hesperia dumeril, Latr. 

Paradros dumerili. 

Eudamus formosus, Feld., Reis. Nov. Rhop., p. 511, pi. 71, figs. 6 & 7. 
Paradros formosus, Godm. & Salv., Biol. Cent. Amer. Rhop., ii, p. 348. 

As pointed out by Godman and Salvin, P, forniosus is not the same as 
P. oriander, Hew., which can be distinguished at once by the characters they 
give. P. oriander, Hew., has been recently redescribed by Mabille and Boullet 
as P. ploetzi, according to specimens so labelled in the Paris Museum, but I 
have been imable to discover any published description. 

89. Hesperia juslinianus, I-atr. 

Phanls Jostinianus. 

Phanis juslinianus, Godm. & Salv., Biol. Cent. Amer. Rhop., ii, p. 549, pi. 
99, figs. 24-27. 

Type missing. 

91. Hesperia menestries, I^atr. 

Paraoarystus menestriesi. 

H. menestriesi Skud H, rona, Hew., regarded by Godman and Salvin as one 
and the same species (Biol. Cent. Amer. Rhop., ii, p. 587) may well be distinct. 
Rona is consistently smaller than menestriesi and alwajii has two hyaline spots 
in fore-wing cell; these are absent in menestriesi. Rona occurs from the 
Amazon valley to Colombia ; menestriesi only in S.E. Brazil. They may prove 
to be races. Butler’s koza (Trans. Ent. iSoc, London, p, 507, 1870) is most 
probably only an aberration of rona \idth the outer transverse brown band of 
underside of hind-wing obsolete. 

98. Hesperia godart, Latr. 

Lyeas godartt. 

Hesperia ceraca, Hew., Ex. Butt., v, Hesperia, pi. 6, figs. 42, 43, 1872. 

Hewitson’s type of ceraca is a $, and agrees perfectly with Godart ’s ^ type. 
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99. Hesperia julianus, Latr. 

Parnara mathias. Fab. 

P. rnaithias, Piepers & Snell., Rliop. Java., Hesperidae, p. 35, pi. 8, fig. 50, 
1910. 

The type is not in the Paris Museum. There can be no doubt, however, 
that juJianus is synonymous with inatthias. Swinhoe (Lep. Indica^ x, p. 
320) holds the same view. 

100. Hesperia peron, Latr. 

Toxidia peroni. 

T. peroni, Waterhouse & Lyell, Butt. Australia, p. 190, 1914. 

103. Hesperia s^ilius, Latr. 

Cymaenes silius. 

Cymaenes silius, Godm. & Salv.. Biol. Cent. Amer. Rhop., ii, p. 596, pi. 103, 
figs. 4-6 

Godman and Salvin figure the Mexican form, which seems also to occur 
throughout Central America, and is characterised by a wider and more definite 
pale fascia on the fore-wing above than is present in typical S. Brazilian silius, 
and by a more ochreoas underside. Typical silius is a dark insect with the 
fore-wing fascia rather greenish ochreous, little paler than the ground-colour 
and parallel-sided. Beneath, the hind- wing is also very dark, speckled with 
pale, rather greenish grey. Northwards the s{)ecics gets brighter, and antistia, 
Plotz (Stett. Ent. Zeit,, xliii, p. 320), seems very well to fit specimens from 
Bahia, Pernambuco, etc., whilst the form occurring in Colombia to Guiana 
has already been named pericles, Moschler (Verh. zool, Ges, Wien, p. 218, 1878), 
and is by far the brightest race. The E. Cuban race (Tagua and Rio Cano) is 
peculiarly dark, especially below, on which surface it is remarkable for the 
strong admixture of purple scales in the distal half of hind-wing. It may be 
known as C. silius schausii ssp. nov., the types ^ and 9 being in the B.M. 

Type missing. 


104. Hesperia Cornelius, Latr. 

Euphyes Cornelius. 

Goniloha Cornelius, Gundlach, Ent. Cub., i, p. 167, 1881. 

Goniloba hemelerius, H.-S., Prod. Syst. Lep., hi, p. 76, 1869. 

Specimens are in the B.M. compared with Herrich-Schaeffer’s type of 
G. hemelerius. Latreille’s and Gundlach's descriptions are both very good. 
The males are frequently entirely devoid of pale spots above ; if such spots are 
present they never exceed two in number it would seem ; one towards base of 
area 3, the other towards base of area 6. The female has an additional spot in 
7 and a large one towards base of area 2, and shows the same bronze reflections 
on the fore-wing as the (J. Occurs in Cuba and also in the Bahamas. 

Type missing. 


105. Hesperia pompeius, Latr. 

Hedone athenlon. 

Type missing. The only species to which the description seems in any 
way applicable would appear to be that known as Hedone athenion, HUbner, 
a common species throughout tropical America, and well figured by Hiibner 
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in Samml. Ex. Schmett, ii, pi. 148. Information as to the exact date of 
publication of Hiibner’s plate is not available; it may have been later than 
1824 (the date of publication of H. pompeiiis, Latr.), but it is more probable 
that it was earlier. Under the circumstances pcmipeias, hitherto unrecognised, 
should be treated as a synonym, and athenion stand. 

100. Hesperia mesogramnia, J^atr. 

Atalopedes mesogramma. 

Hesperia alameda, Lucas, in Sagra Hist. phys. Cuba, p. 049, 1850. 

Hesperia cunasa, Hew., Trans. Ent. Soc. London, (3) ii, 1800, p. 488. 
Pamphila alameda, (Jundlach, Ent. Cub., i, p. 148, 1881. 

Gundlach was wrong in supposing mejiogramma not to be the same as 
cunaxa. The type is in the Paris Museum. 

110. Hesperia drary^ Latr. 

Catia otho. 

Pap. otho, Smith & Abbot, Lep. Ins. Georgia, i, p. 31. pi. 10, 1797. 

Hesperia aetna, Bois., Ind. Meth., p. 35, 1840. 

Thymelicus aetna, Scudder, Butt. New Eng., p. 1090. 

Type missing. 

114. Hesperia Jlarocittata. Latr. 

Padraona flavovittata. 

P. jlavovittata, Waterh. & Lyell, Butt. Australia, p. 203, 191 L 

The sole remaining specimen in the Paris Museum bearing a label '' jlavo- 
^dttata and considered to be the type — is a ^ Taractrocera papijria vapyria, 
Bois. However, 1 have no hesitation in rejecting this specimen as not being 
the true type. Latreille’s description is obviously based on more than one 
specimen. The greater part of the de.scription refers to true jiarovittata, but 
at the end he adds Les bandes jaunes quelquefois ne fonnent que des lignCvS, et 
cclle de Text remite posterieure des premieres ailes est j)artage en deux." This 
is the only portion which can, and in fact obviously does refer to jmpyria rather 
than to flavoxittata, and 1 think it may safely be inferred that he had both 
species in his original series. If further e\ddence were wanted it is to be found 
on p. IGl and p. 1G2 of the Voyage de V Astrolabe, 1832. Here Boisduval repeats 
I^atreille’s description oi flarox'ittata and adds his own description of papyria : 
of the latter he says “ lea inferieurs avec . . . une bande blanche ” on the 
underside. It is surely inconceivable that Boisduval, who had access to 
Latreille's type, who, in fact, lived almost within a stone’s throw of the national 
collection, could have rinlescribed Latreille’s species. I fully agree with the 
opinion expressed by AVaterhouse and Lyell. 

115. Hesperia themistocles, Latr. 

Pollies themistocles. 

Papilio taumas, Fab., Mant. Ins., ii, p. 84, 1787. 

Hesperia phocion, Fab., Ent. Syst., Suppl., p. 431, 1798. 

Polites tainnas, Lindsey, Iowa Studies Nat. HLst., ix, 2, 4, p. 80, 1921. 
Limochores iaumas, Scudder, Butt. New. Eng., pi. 10, figs. 17 & 21. 

Polites thenxistocles, 14arnes & Benjamin, Ent. News, xxxvii, p. 269, 192G. 

Latreille himself says this is the Hespei ia phocion of Fabricius, and that he 
has not seen the species. 
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133. Hesperia hottentota, Latr. 

Gegenes hottentota. 

Pamphila obumbrata, Trimen, P.Z.S., 1891, p. 103, pi. ix, fig. 23. 

Latreille’s description clearly refers to a Gegenes, but not definitely to any 
particular species. The type specimen, however, belongs undoubtedly to the 
species described as obiimbrata by Trimen, which differs from letterstedti in 
many important morphological features. 

134. Hesperia lepeletier, Latr. 

Leptalina lepeletieri. 

Cydopides lepeletierii, Trim., S. Afr. Butt., iii, p. 274. 

T 3 rpe missing. There is no possibility of mistaking the species. 

135. Hesperia Vherminier, Latr. 

Lerodea rherminieri. 

Hesperia fnsca, Orote & Robinson, Trans. Am. Ent. Soc., i, p. 2, 1869. 
Megistias fvsca, Barnes & McDun, Check List, p. 22, 1917. 

Lerodea fusca, Skinner & Williams, Trans. Am. Ent. Soc., xlix, p. 143, 1923. 

The only other species to which this name might apply are Amblyscirtes 
aUemata, Grote and Rob. {eos, Edw.), which is occasionally devoid of trans- 
parent spots, or, as suggested to me by Dr. Skinner, Lerodea nea^nathla, Skinner 
and Williams (/. c., p. 145). Both these species, however, seem to be much 
rarer than fusca of Grote and Robinson, and, as fusca agrees very well as to 
characters and localities with Godart’s Vhemnnier, I think there is sufficient 
justification for the synonymy given above. 

Type missing. 


143. Hesperia orbifem, Godt. 

Hesperia orbifer. 

Pap. orbifer, Hlibn., Samml. Eur. Schmett, i, pi. 161, 1823. 

147. Hesperia cardui, Godt. 

Hesperia malvae. 

Pap, malvae, Linn., Syst. Nat. Ed. x, p. 485, 1758. 

157 (note). Hesperia nigrita, Latr. 

Kerana nigrita. 

Nisoniades diodes, Moore, Proc. Zool. Soc. Lond., 1865, p. 787. 

Kerana diodes, Pist., Rhop, Malay, p. 403, pi. 34, fig. 8, 1886. 

Tamda diodes, Swinhoe, Lep. Ind., x, p. 207, pi. ^5, fig. 2, 1913. 

Tagiades fumatus, Mab., Bull. soc. ent. France, p. xxvi, 1876. 

Mabille suggests (Gen, Ins., Hesp,, p. 175) that his fumatus is Stimula 
swinhoei, Elwes. Fumatus, however, was described from the Philippines, and 
the description does not fit swinhoei in the least. 

164. Hesperia chhrocephala, Latr. 

Staphylus ohlorocephala. 

According to the arrangement in the Paris Museum this species is the same 
as BoUa cupreiceps, Mabille. The latter, however, has the head and palpi 
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golden-coppery, with no trace of green and not in any way glistening, which 
cannot be made to agree with Latreille’s “ palpis capitisque vertice squamis 
viridibus, micantibus." Chlorocephala therefore cannot refer to that species. 
Godman and Salvin applied the name to the species described in 1877 by 
Mabille as cupreus (Bella cupreus, Mab., Gen. Ins. Hesp., p. 72, 1903). But 
Mabille’s cupreus has a large golden-green glistening area at the base of all 
four wings, and it is impossible to suppose that Latreille would have failed to 
mention such a character had it existed in the species he was describing. 
Gorgopas viridiceps, Butler, agrees as to the colour of head and palpi, but is a 
fairly large insect, has three conspicuous subapical spots, and has no paler area 
towards underside of hind-wing. 

There is, however, a single (? of a species from Minas Geraes in the B.M. 
which agrees exactly with Latreille’s description. The length of the fore-wing 
is 14 ram. It is very dark brown above with two barely indicated macular 
transverse bands across both wings, the inner one on fore-wing straight, the 
outer broken at veins 3 and 7, on the hind-wing both angled equally about 
midway and not so macular ; the margins also broadly darker. Both wings 
speckled with grey scales. Upper surfaces of head, collar and palpi brilliant 
glistening golden green. The underside of wings paler than above, the fore- 
wing with only the barest indication of the upperside bands ; the hind-wing 
the same in costal area, but the ground-colour between this area and anal 
angle becomes gradually more and more intensely suffused with pale greyish, 
against which the markings of the upperside are represented by diffase macular 
fuscous bands, until at anal angle and along the abdominal margin it is entirely 
grey. The outline of the wings is almost exactly that of S. ascalaphus as figured 
by Godman and Sahin in Biol. Cent. Amer. Rhop., iii, pi. 89, figs. 12 and 13. 
There are no hyaline spots. The species is comparatively well represented 
in Plotz' unpublished drawings, plate 1056. 

Type missing. 


167. Hesperia uestermann, Latr. 

Systasea erosus. 

Urbanus veins erosus, Hiibn., S. E.xot. Schinett, i, pi. 153. 

Type missing. 

171. Hesperia brebisson, Latr. 

Glndanes brebisson. 

Pterygospidea phagesia, Hcw'., Desc. Hesp., p. 54, 1868; Ex. Butt., v, Pteryg., 
pi. i, fig. 5, 1873. 

Brit. Mub. (N.H.), 

S. Kensington. 
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INSECT VISITORS TO SAP-EXUDATIONS OF TREES 
By 0. Fox Wilson, N.D.Hort. 

[Read February 3rd, 1926 ] 

Plates LXV-LXVII and One Text-figure. 

General Review. 

Sap-exudations or slime fluxes of trees are of four kinds, viz. (1) black, 
(2) brown, (3) red, and (4) white. It is not intended in this paper to review 
these phenomena from any other standpoint than that of their attractiveness 
to certain insects. 

The term “ slime flux ” is not a happy one, on account of a somewhat 
similar term being applied to the Mycetozoa. It Ls preferable to refer to it as 
“ mucilaginous exudation ” or the “ weeping ’’ of trees (Ogihde, 14), or, as 
Ludwig (7, 8) called it as long ago as 1886, “ alcoholic flux ” and “ white 
slime flux.” Ogilvie (14) describes the micrococcal and fungal flora in v^arious 
fluxes, and found that there w’ere marked differences between the constituents 
of the material he examined and those described by continental w-orkers ; 
from this he concluded that yeasts and fungi are not the causative agents. 

Ludwig (9) said that the result of w^hite slime or alcoholic flux in oaks and 
other trees is a complete fermentation of the bark, bast and cambium and 
sometimes a part of the wood. Marshall Ward (10) observes that the trunks 
of various trees may sometimes pour out a slimy fluid from cracks in the 
bark, old w^ounds and branch scars. 

Our observations will be confined to the wdiite fluxes, which occur on many 
forest trees, especially ash, beech, birch, maple, oak, poplar and wuIIowl 

The tree under consideration is an oak growing in the Wild Garden of the 
Royal Horticultural Society's Gardens at Wlsley, Surrey (Plate LXV). There 
are other oaks growing in the same w’ood, but none of them have showm any 
sign of exuding sap. The dimensions of the affected tree are as follow^s : — the 
height is 55 feet, and the stem, which to a height of 17 feet Is devoid of branches, 
bears 77 excrescences or burrs, out of which exudes the fermented sap. 
Irregular excrescences, from which spring a complex nest of adventitious 
buds, are not uncommon phenomena on many trees, notably elm, maple and 
oak. Only two excrescences occur above where the branches commence. The 
circumference at 18 inches above ground-level measured over the largest 
swelling 71 inches. The circumference at 3 feet high is 60 inches, and taken 
at the same height over a burr Is 63 inches. The size of the excrescences varies 
from 2 to 14 inches in diameter (Plate LXVI) and from 1 to 4 inches in depth. 
They are circular except when one or more of them run together to form a large 
oval mass. 


Causes of “ Weeping" in Trees, 

There are many theories as to the cause of sap-exudations. Ludwig (9) 
found that their presence was associated wdth branch scars, frost cracks, borings 
of Cossvs and other insects, and that they also sprang from uninjured bark. 
The tree at Wisley falls into the last category; it appears to be perfectly 
healthy, apart from some slight disintegration of the bark, and has been knowm 
TRANS. ENT. BOO. LOND. 1926. — PART II. (DEC.) 
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to exude for several years, although close observations on the insect visitors 
were not commenced until the summer of 1921. 

Miller Christy and Nicholson (12) s^gest that, in the case of elm, “ bleeding ** 
may be due to any one of the following causes : — pruning branches and twigs 
during the growing season ; high winds causing either an internal or an external 
splitting and allowing sap to escape ; and the liability of Ulmus species to shed 
their branches. 

Marshall Ward (10) says that this phenomenon is due to large quantities 
of sap being under considerable pressure from the roots, and is, primarily, a 
normal occurrence comparable to the “ bleeding ” of lopped trees in spring. 
In some cases, lightning may cause the wound. 

Ogilvie (14) considers that white fluxes originate in the bark and are always 
associated with wounds or an unhealthy state of the tree. This worker obtained 
negative results from inoculation experiments, which appears to point to the 
fact that fluxes are of physiological origin. Massee (11), on the other hand, 
regards the occurrence of slime flux of plum trees as a disease, access being 
gained through wounds (branch scars, broken branches and eroded bark) and 
insect punctures. He also suggests that the spores are readily dispersed by 
wind, rain, field implements, and field mice and other rodents, whilst Ludwig 
attributes the dispersal of the flux to hornets, wasps, bees, flies and stagbeetles. 

Length of the Periodic Flow, 

Our remarks will be confined to the white fluxes, as the other varieties differ 
from them both in the length of time that the flow continues and in the micro- 
coccal and fungal flora present. 

The flow continued from the third week in June to the last week in Sep- 
tember, and was constant over a period of five years (1921-1925). In the 
latter part of June the flow is fairly regular but is not abundant. During 
July and August the flow is plentiful and in some years is so copious that it 
runs down the trunk, sometimes to a distance of ten inches below the excres- 
cence, causing the bark to become blackened (Plate LXVII). The greatest flow 
occurred in the third week in July 1924, prior to a deluge of rain which fell on 
the 22nd, when 4-7 inches of rain fell in an hour and a half. This heavy rain- 
storm washed away all traces of flux, which, however, recommenced on the 25th. 

Ludwig (9), Holtz (3), Joy (5) and Ogilvie (14), among other recorders of slime 
fluxes on oaks, agree that the flow continues over a comparatively short period, 
ranging from four to five months. 

Position on Tree, 

The exudations occurred only on the main trunk and proceeded from 
excrescences on the bark, most of which were situated towards the base of 
the tree. From all the excrescences there was an exudation, but more 
particularly from those situated between 4J and 12 feet above the ground-level. 

Composition of the Flux, 

The sap of most trees contains varying quantities of sugar, which easily 
ferments and produces, in company with varioxis yeasts, alcoholic products. 
Some member of an homologous series of alcohols was present, but the very small 
quantity of flux obtained did not permit the determination of the boiling point. 

In August 1924 portions of the frothy exudations were obtainea and 
chemically examined. A non-reducing sugar, probably cane-sugar, was 
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present together with a reducing sugar which, provided that the original 
sugar was cane-sugar, would be glucose (dextrose) or laevulose (maltose). 

There was a decidedly acid reaction with litmus and methyl red. Readings 
for were taken by means of Allen and Hanbury’s Tabloid Indicators and 
not electrometrically. The reading was 4*5, which showed that the white 
slime flux of oaks is distinctly acid and more so than the brown and red varieties. 

The insoluble portion of the flux consisted of cellulose. No data were 
obtained as to the micrococcal and fungal organisms present. 

Chemotropic Responses of Insects to Flux. 

The yeasts and fungi present cause fermentation, to which the distinct 
odour of beer and the frothiness is due. There is a striking resemblance to 
the odour of Carolina Allspice flowers (Calycanthus floridus). The peculiar odour 
of these flowers is due to an Indoloid scent, which belongs to those volatile 
substances that arise from the decomposition of albuminous compounds 
and diffuse into the atmosphere. 

This fermented sap proved to be a source of great attraction to many 
insects, and as beer has marked chemotropic properties for certain Diptera, 
it followed that the large.st number of insects belonged to this Order. 

Chemotropism is the response to chemical stimuli, and may be either 
(i) positive — definite attraction, or (ii) negative —definite repulsion. The 
olfactory organs of insects are stimulated by the presence of the flux, which 
may be their actual food or resemble it in odour and appearance. Tr^ardh (16) 
has pointed out that, from an economic standpoint, there is a promising field 
of research in the reaction of insects to various chemical substances. The 
most successful chemotropic agents are those which attract the gra\nd females 
rather than the males. Chiscianna (2) has carried out some exhaustive experi- 
ments on the chemotropic responses of insects to four groups of odours, viz. 
aromatic, ethereal, balsamic and nauseous. In the Order Diptera, he found 
that among the Anthomyiidae, species of Anthomyia and Hylemyia were 
attracted by odours of all the groups tested. In the family Muscidae, Muscina 
is specially attracted to vinegar and nauseous -smelling substances ; Lvcilia 
favours nauseous odours ; and Calliphora behaved uniformly towards all the 
odours tested. It will be seen that these flies were abundant on oak flux at 
Wisley. 

Imms and Husain (4) in similar experiments used, amongst other attractive 
substances, a 50 per cent, solution of beer and found that it was a powerful 
chemotropic agent for various Diptera. About forty species were attracted, 
and of these nine were taken at Wisley on oak flux which possessed a distinct 
beer-like odour. 

Dr. Waterston (18) in his notes saj^, that “ On many occasions during the 
past twenty years, in localities ranging from Shetland to Salonika, I have 
noted the attractiveness of various liquids, exposed within doors, for flies — 
chiefly Musca and Fannia. The conditions usually were that the liquids were 
exposed in a test-tube (J-1 inch diameter) standing in a copper bath filled with 
water, so as to afford an exposed surface thirty or forty times as great as that 
of the liquid in the tube. Though no deliberate experiment was made, a control 
was therefore present. 

(1) Water itself (unless accidentally spilt in drops) seldom attracts insects 
except in the hottest weather. 

(2) Alcohols at any strength may attract and, if so, speedily destroy flies. 
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The insects appear to miscalculate the strength of the surface film and fall in 
at the first contact. Weak solutions of alcohol appear to be more potent than 
stronger ones, and ethyl alcohols to be the most attractive. 

(3) A small addition of glacial acetic acid to any alcoholic solution makes 
the fluid more attractive, 

(4) Most potent of all alcoholic solutions are those to which hydrochloric 
acid has been added. The ester so set free often has shown the presence of 
flies in a room where none was suspected. 

(5) Solutions of potassium hydrate— up to 15 per cent.— also attract flies 
and more readily when they have been used previously for boiling up other 
insects.’' 

Weather on the Flmv. 

Graphs have been made showing (i) the temperature of the air, (ii) simshine. 
(iii) the percentage of relative humidity and (iv) rainfall over a period of five 
years (1921-1925). The chief factor which appears to affect the flux flow in 
the summer months is the amount of rain which falls in the preceding autumn 
and winter. The graph (Text-fig. 1 ) gives the monthly rainfall readings together 
with an additional graph showing the amount of flux flow during the months 
June to September. The flow was excessive during the years 1923 and 1924, 
partly due to the excessive rain which fell in the preceding autumns and winters. 
In 1921, an excessively dry year, and in 1922 and 1925, both with comparatively 
low rainfalls, the flow of sap-exudations was considerably reduced. 

The relative humidity in the atmosphere fluctuates to such a degree from 
day to day, and even from hour to hour, that a monthly survey of these readings 
does not show what effect this factor has on the flow. 

Height at wMch Insects are found. 

Insects were found to feed on the frothy exudations at every excrescence 
to a height of 17 feet. Bees and wasps preferred to work at the lower levels, 
i,e, to a height of 8 feet, whereas the Red Admiral butterfly {Vane^ssa ccialanta, 
L.) and Diptera were present at all the sap-exuding centres. Nicholson (13) 
found neuter Ves'pa gernvanica, Fab., present on an elm up and down the main 
trunk to a height of 60 feet. 

Observations on the Insect Visitors to Flux. 

A list of all the species taken at flux during the years 1921-1924 appears 
at the end of this paper. 

The visitors have been tabulated as follows : — 

Group I. Species that are specially attracted to the flux — positive chemo- 
tropism — many Diptera. 

Group II. Species that find the fermented sap palatable — wasps, bees and 
Lepidoptera. 

Group III. Species which are normally found on and under bark — Psocids. 
Group IV. Predacious species including — 

(а) Those that partake of a mixed diet — Staphylinids. 

(б) Those that are attracted by the presence of prey — Carabids. 

The majority of the visitors belong to the Order Diptera, other Orders 
represeoted being Hymenoptera, Coleoptera, Lepidoptera, Hemiptera and 
Psocoptora* 
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There are numerous records in entomological literature dealing with the 
species of insects taken at flux, and amongst those observers who record their 
captures at oak flux are Benson (1) (F. antiopa, L.) ; Joy (5) (F. polychlorus, L., 
Vespa rufa, L., and several species of Coleoptera) ; Peachell (15) (F. atalantay L., 
F. polychlorusy L.) ; and Walker (17) (Vespa crabro, L.). 

I am indebted to Prof. T. ‘B. Fletcher for drawing my attention to a 
popular and interesting record of an exuding oak tree in a book Beautiful 
Switzerland : Lausanne and its EnvironSy by G. Flemwell, pp. 55-56, 1914. 
The author says : “ I know of one old oak tree in the Bois de Plamont (between 
Cheseaux and Villars St. Croix) which is a remarkable trysting-place for wood- 
and copse-loving butterflies. This oak finds its struggle for existence tense 
and not a little unsatisfactory. It is gnarled, broken and bleeding — bleeding 
with a sort of sticky juice which trickles down the furrows in its bark, and 
which is evidently seductive nectar to the insects. Many times have I sat and 
watched this tree for hours, and have seen the Comma and Large Purple 
Emperor, the Red Admiral and Camberwell Beauty, the Large and Small 
Tortoiseshell, the azure-suffused White Admiral (cammila) and shy Purple 
Hairstreak, and at least two forms of Satyrus, to mention nothing of such 
moths as the Silver- Y, the Yellow Underwing and the Clifden Nonpareil, and 
all — except the two latter, who were sleeping off the previous night’s orgy — 
feasting, rapturously oblivious of my near presence.'’ 

In dealing with the various Orders, we will consider first the 

Hymenoptera. 

The most frequently met with were Social Wasps, represented by three 
species, of which Vespa germanica, Fab., and F. vulgaris^ L., were the com- 
monest. Neuter wasps were daily visitors throughout July and August, 
whilst in September there were many females. They fed ravenously on the 
frothy exudations and penetrated far into the interstices of the bark, with the 
result that large numbers became intoxicated and fell to the ground, where 
they became the prey of Carabid beetles and ants. The workers would cluster 
together on the excrescences, where as many as twelve have been counted at 
one time. If a wasp alighted on an excrescence which was occupied by flies, 
it became pugnacious and drove them away. 

Humble bees were less common, only one species being ioken—Bonibus 
lucorum, Smith. Several neuters and females would visit the sap on sunny 
days in 1921 and 1922, but none was seen in the other years. 

Hive bees were frequent visitors in most years, except 1923 and 1925. 
Both the hive and humble bees were seen ravenously feeding on the flux, and 
in consequence became intoxicated. 

Diptera. 

Members of this Order were by far the most numerous, both in the number 
of species and individually. Ten Families were represented including twenty 
species. In numbers the Anthomyiidae and Muscidae surpassed all others. 
Many of them penetrated far into the interstices of the bark, but some- of the 
smaUer Anthomyiids fed on the flux which had nm down the trunk. Atmo- 
spheric conditions play a large part in the positive chemotropism of fluxes, 
but we have been unable to arrive at definite data as to what constitute the 
most favourable conditions for attracting Diptera. It was observed that the 
largest numbers of flies were present on dull, calm days when the atmosphere 
was Burch^ed with a high percentage of water vapour. Cuscianna (2)r mund 
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that calm, windless days with a temperature between 71° and 86° F. were the 
ideal atmospheric conditions for attracting flies to his baits. 

During July and August, large numbers of flies congregated on the excres- 
cences, the dominant species being among the (i) Anthomyiidae — unidentified 
Anthomyiids and Phaonia erratica, Fall., the latter was the most frequent of 
all visitors — as many as fifteen were taken at one centre; (ii) Muscidae — 
Mesembrina meridiana, L., Calliphora erythrocephala, Mg., Lucilia caesar, L., 
and Muscina pabnloritm, Fall., all of which were found at the flux from June 
to September. The other species, with the exception of dung flies (Scatopkaga 
stercoraria, L.) and flesh flies {Sarcophaga carnaria^ L.), were only occasionally 
met with. 

Two species of dipterous larvae, belonging to the Families Syrphidae and 
Drosophilidae, were found in the flux, but unfortunately were not bred out. 
For identifying them, I am indebted to Dr. Keilin of the Molteno Institute 
for Research in Parasitology, who has made a speciality of the insect fauna of 
fluxes. The reason that only three larvae were found in oak flux at Wisley 
may be accounted for by the absence of large masses of material. Unlike the 
flux on certain trees, the white flux of oaks does not coagulate but is inclined 
to run down the trunk, and it was only in a deep cre\dce in the bark that one 
found a mass of sago-like substance (Plate LXVI). 

Dr. Keilin (6) has described the larval and pupal stages of Dasyhdea 
obscura, Winnertz (Ceratopogonidae), taken from decomposed sap filling the 
wounds of elm trees, and mentions Edward’s records concerning the larval 
habitants of this midge, the running sap of an oak being cited. The author 
gives a list of seven species of Diptera whose larvae and pupae were found 
together with those of D. obscura in decomposed sap of elm. 

Lepidoptera. 

The only member of the Rhopalocera found on oak flux was the Red Admiral 
butterfly (F. atalanta, L.), numbers of which abounded on the trees on sunny 
da>"8 and less so in dull weather. On becoming gorged, they could be picked 
off the trunk with ease. 

Heterocera — very few moths were found feeding actually on the flux. The 
presence of Drepana binaria, Hufn., is accounted for by the fact that its larvae 
feed on oak. ^^veral Tortricids were caught in the viscid masses, but only a 
few were seen feeding thereon. 

It was disappointing to find so few members of this Group attendant on 
the slime flux, although many species were taken at “ sugar " on neighbouring 
trees. It has been suggested that the artificial bait was more attractive, but 
this is disproved by the fact that whilst “ sugaring " was done on com- 
paratively few nights, the alcoholic flux was available on at least one hundred 
nights each year. 


COLEOPTERA. 

The only beetles taken at the flux were a few small species of Staphyunidae, 
which occasionally came and fed at the edges of the masses of flux, 

Mr. G. C. Champion informs me that certain species of Epuraea and Crypt- 
archa (Nitidulidak) are invariably found at sap-exudations. Three species of 
Epuraea have been taken at Wisley on oak trees, but none was found actually 
feeding on the tree in question. 

Fowler (Coleoptera Brit. Islands, iii, pp. 225-233 and 260) states that 
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three species of Epuraea {E. decemguUata, F., E, diffusa, Bris., and E. variegata, 
Herbst) and two species of Cryptarcha (C. strigata, F., and C, imperialis, F.) 
occur at oak sap, whilst eight other species of the former genus are taken at 
sap-exudations of various trees often in association with Cossus borings. 

Eidmann (Zool. Anz., Ixv, Nos. 1-2, p. 21) records the favourite food of 
Cetonia Jloricola, Herbst, when adult, to be the sap that oozes from wounds in 
the bark of willows and oak trees. 


Hemiptera. 

This Order provided tw'o chance visitors — Antkocoris netnorxnn, L., and an 
unidentified species of Lygus. 


PSOCOPTERA. 

Many Psocids were observed to run over the excrescences, and although 
a few stopped to feed many were caught in the flux. 

Other Associations. 

On the 21st July, 1924, a common red squirrel (Hciimis mlgaris) was 
observed for several minutes to lick the masses of flux with apparent relish. 

A few insectivorous birds were occasionally observed to visit the tree and 
pick ofl the various Diptera gathered there. The commonest visitor w’as the 
Blue Tit, which preferred the smaller Anthomyiids. 

Dr. Waterston (18) has most kindly sent along some interesting observations 
on similar phenomena occurring on trees in Scotland and Macedonia, which 
are herewith appended. 

Some thirty years ago when on a holiday at Rachan, near Broughton, 
Peebleshire, Scotland, in the month of August, I made some notes which have 
remained very clearly fixed in my mind. A small stream had been impounded 
to drive a motor supplying electric light. Below the dam was a large pool, 
which, when the motor was running, went nearly dry during the hot season, 
and we used to amuse ourselves at such times in catching by hand the trout 
congregated below the fall. At the side of the pool the stream had washed 
out the bank and formed a small cave to a depth of several feet. An old 
willow grew above, its roots penetrating the roof of the cave and forming a 
thick mat on its floor. One day standing in the almost empty pool I saw 
something flash by my head and disappear in the dark recess below the bank. 
Crawling in I saw a Red Admiral butterfly (V . atalanta, L.) sitting on the damp 
soil where one of the roots appeared. This and other roots were then noticed 
to have a coralline, slimy incrustation which could be shelled off easily, and 
the soil where they came out was somewhat discoloured. In the course 
of one afternoon fourteen Red Admirals visited the spot. All behaved like 
the first, thrusting the ‘ tongue ’ into the wet soil near a root and soon becoming 
so immobile that they could be picked by the fingers. The number fourteen 
was, I may say, a greater number of this species than one would have been 
likely to encounter in a walk of a considerable radius round the place described. 
The soil had a. musty smell around the roots, and I had no doubt at the time 
that the attraction was some root-exudate probably associated with the slimy 
covering already noted. This covering did not extend to the portion of the 
root which normally would have been under water, it seemed to thrive in the 
moist atmosphere above. 
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“ The above notes refer to but one insect, but during the war, the first 
week in June 1918, at the mouth of the Rendino River, near Stavros in Mace- 
donia, I saw a remarkable assembling of very diverse insects under conditions 
recalling in some respects those just noted. Again the attracting tree was a 
large and old willow standing beside a stream, but the attracting portion was on 
the trunk and completely exposed {i.e, the surrounding air was not unduly moist 
and fairly static). About five feet from the ground the main trunk gave off 
a nearly dead branch slanting athwart the stream. In the upper angle was a 
cupped-shaped hollow in which water, dead leaves and other organic debris 
had collected. The lower angle was moist with the percolating fluid and slimy 
in parts, and the damped discoloured area extended irregularly down for over 
a foot. A strong musty, distinctly alcoholic spiell was given off by this damp 
patch. There were indications of damp lines extending downwards on the 
trunk, although at the time of my visit there was no actual dripping to be 
detected. The damp areas were soft — very soft in places — and the wood 
crumbled like spent tan with little effort. All through the trunk where 
examined showed felted masses of a fungus mycelium. These notes were made 
in some detail, for at the time I was investigating all the old trees in the 
neighbourhood for Culicine breeding-places. 

“ To the tree I have described insects came in swarms. In the course of 
an hour or so between thirty and forty F. polychlorus, L., appeared. This 
was indeed the chief butterfly visitor. Many V. c-albinn, L., accompanied 
the large Tortoiseshell. Several L. caniilla floated dowm, and a large fritillary 
(A, pandora) dashed to the spot and had probably come from some distance. On 
the trunks were numerous beetles — notably three species of Cetonia and various 
Carabidae. Diptera were fairly numerous, and one species (several examples) 
had gorged itself so greedily on the tan-coloured sap that the liquid oozed out 
in pinning the specimens. Besides the insects engaged in feeding, a small 
army of predators skirmished round. Spiders could be seen picking up flies, 
large grasshoppers (including Saga) took their toll aided by CaJosoma, and on 
the ground beneath earwigs, etc., waited the fall of the visitors above. Now 
and then a Bembex swooped down and secured a victim. Detached lepido- 
pterous wings suggested that insectivorous birds had frequented the spot. 

“ The most remarkable thing, however, about this insect assemblage was 
that for the most part its members were in a perfectly helpless state. One 
needed no net to collect specimens — they were to be picked off wdth the fingers 
or forceps, and in doing this I became aware that for some feet round the base 
of the tree there were hundreds upon hundreds of insects laid out in regular 
zones, and here and there on the bushes round about were others hanging by 
a leg or legs from leaves or twigs they had just managed to reach before being 
overcome.'* 

I wish to express my sincere thanks to Dr. Waterston for sending me his 
observations, also to Mr. F. W. Edwards, M.A., and Dr. Keilin for identifying 
the Diptera and dipterous larvae respectively; to Mr. W. D. Cartwright 
(Wisley) for supplying me with the meteorological data used in the compilation 
of the graphs, and to Mr. N. K. Grould for the photographs. 
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Insect Visitors to White Slime Flux of Oak, 1921-1924 inclusive. 

Hymenoptera-Aculeata. 

Diploptera. 

Vespidae. Vespa gernianica, Fab., neuters. Very frequent daily ; a 

few females seen in late August and September. 

F. vulgaris, Linn., neuters. Fairly frequent. 

F. norvegica, Fab., neuters. Less frequent. 

Anthophila. 

Apidae. Bombas lucorum, Smith, females, neuters. Numerous on 

sunny days in 1921 and 1922 only. 

Apis mellifica, Linn., neuters. Occasional visitors; on 
sunny days only. 

Diptera. 

Orthorhapha-Nemocera. 

PsYCHODiDAE. Psychoda, undetermined species. Occasional visitors. 
CuLiciDAE. AHes punctor, Kirby. Occasional visitors. 

Rhyphidae. RhypJnis pivnctatus, F. Occasional visitors. 

Orthorhapha-Brachycera. 

Dolichopodidae. Medeterus species. Occasional visitors. 

Cyclorhapha-As(^hiza. 

Syrphidae. Chrysochlamys cuprea, Scop. Occasional vLitors. 

Larvae of undetermined species. Two found in flux, 1924. 

Cycloriiapha-Schizophora. 

(I). Acalyptratae. 

Drosophilidae. Larva of imdetermined species. One found in flux, 1924. 
Cordyluriuae. Scatophaga stcrcoraria, Linn. Frequent visitors, male less 

so than female. 

(II). Calyptratae. 

Anthomyiidae. Anthomyiids, several species. Daily visitors in all 

weathers. 

Phaonia erratica, Fall. One of the most frequent of all 
the Diptera, especially in July and August. 

P. pallida, F. Occasional. 

P. cincta, Zett. Occasional. 

Mydaea caesia. Mg. Occasional. 

M. impuvctata, Fall. Occasional. 

Muscidae. Mesembrina meridiana, Linn. Fairly frequent. 

Calliphora erythrocephala, Mg. Very numerous from June 
to September in all weathers. 

C. vomitoria, Linn. Fairly frequent. 

Lvcilia caesar, Linn. Numerous from June to September 
in all weathers. 

Muscina pabulorum, Fall. Very numerous all the summer. 
Fannia maniccUa, Mg. Occasional. 
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Sarcophagidae. Sarcophaga carnaria, Linn. Fairly frequent. 

Dexiidae. Dexia rustica, Fab. Occasional. 

Coleoptera. 

POLYCERATA. 

Staphylinidae. Staph ylinids, several small specias. Occasional. 

Lepidoptera-Rhopalocera. 

Nymphalidae. Vanessa afalanta, Linn. Numerous on sunny days, less 

so on dull days. 

Heterocera. 

Hydriomenidae. Hydrimnena bilineafa, Linn. Chance visitors. 
Drepanidae. Drejxtna binaria, Hufn. Chance visitor. 

Tortrtctdae. Several species. Most of them caught in ‘‘ flux.’' 

Hemiptera-Heteroptera. 

Anthocoridae Anih(K'oris nemorum, Linn. Chance visitors. 

Capsidae. Species undetermined. Casual Wsitor. 

Psocoptera. 

PsociDAE. Phocids, undetermined species. Numerous, several caught 

in “ flux.*’ 
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Explanation op Platks LXV-LXVII. 


Plate LXV. 

Oak tree growing in wild garden at the Royal Horticultural Society’s Gardens 
at Wisley, Surrey. The main stem is 17 ft. high and bears 77 excrescences. 
(14.vii.l924.) 

Plate LXVI. 

One of the largest excrescences showing the fermented sap or “ flux ” flowing 
from interstices of bark. (6.viii.l924.) 

Plate LXVII. 

The excrescence on left of photograph shows the fermented sap overflowing and 
running down the trunk. (14.vii.l924.) 
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NOTES ON THE BRITISH SPECIES OF LUC I LI A (DIPTERA) 

By 0. W. Richards, B.A. 

With a Supplementary Note by J. E. Colmn. 

[Read June 2nd, 1926 ] 

Plates LXVIII-LXX. 

During the identification of some flies that had been taken from the Crabros * 
(Hym.) which were storing them for their larvae, some trouble was found in 

f iving names to the Lucilias. Mr. A. H. Hamm and Mr. J. Collins of the 
[ope Department have very kindly allowed me to examine all the male 
Lucilias in their collections, and the following notes are the result of this 
examination. 

The latest key to the species is that given by the late Dr. Paul Stein {Archiv. 
f, Naturges,, Abt. A, Heft 6, 1924, p. 262), of which the following is a translation. 

1. Three acrostichal bristles behind the sutuio of the mesonotum ... 2. 

— Two aerostichals 5. 

2. Male vertex at the narrowest part at least three times as broad as the 

3rd joint of the antenna, belly with thick tufted hairs . piloswenint:, Kram. 
— Male vertex not more than double as broad as the 3rd joint of the 

antenna, belly not especially hairy 3. 

3. Second abdominal segment without marginal bristles . .ser/ca/cr. Mg. 

— Second segment with ob\nou8 marginal bristles 4. 

4. Male verte.x at tlie narrowest jdace scarcely so bioad as the 3rd joint 

of the antenna siharuw, Mg. 

' — Male vertex at the narrowest jilace neaily twice as bioad as the 3rd joint 

of the antenna longclobataj Pand. 

5. Male vertex at the nanowest place alxuit half as broad as the 3rd joint 

of the antenna sunulcUnx, Pand. 

— Male vertex at the narrowest place scan ely a quartei as broad as the 

3rd joint of the antenna 

6. Central stripe of male vertex at the narrowest place, completely or almost 
completely disappears. Dorsal margin of forceps straight to the 
extreme apex; side part of forceps straight and broadly rounded at the 

jiaripenms, Kram. 

(Vntral stri|)e of male vertex though linear never quite disappears. 
Dorsal margin of forcei^ clearly emarginate ; side part of forceps bent 
and ending in a {xiint caesary L. 

In his notes on the species Dr. Stein adds that L. sericatay Mg., may be known 
in both male and female by the white dusting of the abdomen, which is apparent 
when the latter is seen very obliquely from behind 

Kramer {AbhandL Naturforsch. Ges, GiklitZy 1911) has figured the male 
forceps of all the species in his “ Tachinidae of Oberlausitz ” (Plate I, facing 
p. 144), and in the same journal in 1917 added L.flavipennisy Kram. (p. 283 and 
Plate 1, p. 286). Further, A. Muller {Archiv,/. Naiurges.y 1922, 88, Heft 2, 
p. 66 and Plate 1) has figured the penis of all the species. His drawings are 
presumably from fresh specunens, so that the relations of the chitinous parts 

♦ See “ The Biology of British Crabronidae.” by Hamm and Richards, tliis vol., p. 297. 
TRANS. BNT. SOO. LOND. 1926. — PART II. (dBC.) 
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are not always clear. Some of the basal structures have also been omitted. 
The figures accompanying the present paper were drawn from ^nitalia that 
had been treated with potash, dehydrated, and cleared in xylol, ^e drawings 
were made while the specimens were in xylol, and are only approximately to 
the same scale. For each species four figures are given. (A) and (B) show the 
forceps seen from the side (right) and from above. The forceps consist of an 
inner pair, enclosed between an outer pair. (C) and (D) show the penis and 
associated parts also figured from the right side and from above. For these 
latter figures the parts have been dissected out of the basal part of the genitalia. 
The presence and the number of bristles on the anterior and posterior process 
on each side of the penis are specific characters, though in certain cases the 
number of bristles may vary to a small extent. 

Examination of the freshly extracted genitalia with a hand-lens will usually 
suffice for identification. 

The British Species Examined. 

L. caesar, L. (PI. LXVIII, figs, la, 16, Ic, Id.) 

This is the common species with closely approximated eyes. The males 
have occurred near Oxford, both in Oxon. and Berks., from April to August. 
Mr. Hamm has also a male from Lyndhurst, Hants., 13.viii.03, and one from 
Newton Abbot, S. Devon., 15.vii.98. 

L. simulatrix, Pand. (PI. LXVIII, figs. 2a, 26.) 

This is an equally common species, easily known when once recognised by 
the more widely separated eyes. The penis being identical with that of 
L. caesar, the forceps only are here figured. It has occurred in the Oxford 
district both in Oxon. and Berks. ; the males have been taken from April to 
Sept. Mr. Hamm found a pupa under a dead blackbird in the University 
Parks, 14.vii.24, from which a male emerged 18.vii.24. The bird had been 
laid down quite fresh on 29.vi and larvae were found under it on 9.vii. 

L. sp. (? flavipennis, Kram.). (PI. LXIX, figs. 3a, 36, 3c, 3d.) 

Two males of this species were taken by Mr. Hamm at Greenham Common, 
Newbury, Berks., in June 1916, and it has also been found in Oxfordshire. 
They may be L. flavipennis, Kram., but it would be unsafe to dogmatise 
without comparison with authenticated types. The thick bushy hairs on the 
posterior margin of the genital capsule are noteworthy. 

L. silvarum, Mg. (PI. LXIX, figs. 4a, 46, 4c, 4d.) 

This species is easily recognised. L. longdobcUa, Pand., its nearest ally, has 
apparently not yet been found in Enrfand. Males of L. sUvarum have been 
taken near Oxford both in Oxon. and Berks., from May to August. 

L. sericata, Mg. (PI. LXX, figs. 6a, 66, 5c, bd.) 

This, if correctly identified, is not a common species. The dusting of the 
abdomen mentioned by Dr. Stein I have not been able to observe, and therefore 
may have been dealing with a different species. The genitalia, however, seem 
to agree with the figures given by the German authors. Mr. Hamm has taken 
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one male at Lye Hill, Oxon., 28.iv.12, and one at Barton Mill, Suffolk, 9.viii.01. 
Mr. Collins took a male at Sunnymeade, near Oxford (Oxon.), 29.viii.24. 

L. sp.? * (PI. LXX, figs. 6a, 66, 6c, 6d,) 

The only species in Dr. Stein’s key to which this might be referred is pilosi- 
ventris, Kram., from which, however, it differs in having more closely approxi- 
mated eyes, and in lacking the very bristly belly. Mr. Collin suggests that 
this species is what has been called L. splendida, Mg., in British collections. 
That species is said to be the only British one in which the male has two 
antero-dorsal bristles on the mid tibiae. The specimens with a hypopygium 
as in figure 6 usually have the two bristles, but in very small specimens the 
upper bristle may be very small and hardly distinguishable. 

The thick hairs on the hind margin of the genital capsule are like those of 
the species figured in figure 3, A. The present species, however, has three not 
two acrostichal bristles, and the anterior process at the side of the penis has 
seven bristles, while the posterior has none. This species is common near 
Oxford both in Oxon., and Berks. The males have occurred from May to 
August. Mr. Hamm found a pupa under a dead blackbird in the University 
Parks, from which a male emerged 18.vii.24 (cf. simuhtrix). 

L. bufonivora, Moniez. (PI. LXX, fig. 7.) 

Mr. J. E. Collin found a few specimens of this species in his collection and 
was able to compare them with bred specimens from the continent. He was 
kind enough to send me one. It has the two marginal bristles on the 2nd 
abdominal segment as in silvarum, but there are only two or exceptionally one 
pair of post-sutural acrostichals. The penis seems to me to be almost identical 
with that of silvarum, though there are slight differences of proportion 
probably due to the greater chitinisation of the whole genitalia. The outer pair 
of forceps is, however, much broader than in silvarum and the genitalia (in the 
one specimen I have examined) are more bristly. The eyes are distinctly 
further apart than in L. silvarum. 

The larva develops in the nostrils and afterwards the head of toads. Mr. 
Hamm tells me he has seen parasitised toads near Reading many years ago. 
The specimen sent by Mr. Collin came from Three Bridges (Sussex), 17.vi.92. 
Since the above was witten I have myself taken four males of this species at 
Windover (Bucks.) on June 22nd, 1926, 

The females can scarcely be identified. L. silvarum and bufonivora are 
the only British species wdth the two marginal bristles on the 2nd abdominal 
segment; however, L. longelobata, Pand., which is similar in this respect, may 
well occur in England. The number of acrostichal bristles is the only other 
character which is not peculiar to the males, and Mr. Collin finds that this is 
liable to variation. 

In conclusion I must offer my best thanks to Mr. A. H, Hamm and Mr. J. 
Collins for the use of their material, and also to Mr. J. E. Collin for very valuable 
criticism. 

It may be noted that the process from the outer arm of the forceps (marked 
X, Plate LXVIII, fig. la) is, in the normal position of the parts, joined on to the 
process (marked y, Plate LXVIII, fig. Ic) from the structures associated with 
the penis. (For Explanation of Plates see below.) 

♦ See Mr. Collin's note, p, 258. 
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Supplementary Notes on the Genus Lucilia, Desv. (Diptera). 

By J. E. Collin. 

Mr. Richards, in his paper on the British species of the genus Lucilia, has 
made it possible to distinguish, at least the males, with some degree of certainty, 
but the correct application of a specific name to some of the species is a more 
difficult matter owing to the very inadequate and often misleading original 
descriptions of the older authors, and the failure of more recent students to 
undertake the only work to settle this difficulty, viz. a critical examination of 
the original types. 

Meigen in his F^yst. Besckr. described, from specimens in the collection of 
“ von Winthem,” five species of Lvcilia as species of Musca, viz. regalis, illustris, 
'parv'ula, nobilis and equestris. Through the kindness of Dr. Zerny I have been 
able to examine the specimens standing under these names in the “ Winthem ” 
Collection at Vienna. 

In spite of some discrepancies between the specimens and Meigen’s descrip- 
tions in the colour of some parts, which I indicate below, there would appear 
to be little doubt that they are the original types, for, with the possible exception 
of regalis, they agree very closely in number and sex with the particulars given 
by Meigen. 

Musca regalis^ Mg. 1 (J 1 $. (Male only described by Meigen with no 
mention of the number of specimens.) 

The male is a good and distinct species agreeing with a male in a collection 
from Kowarz labelled IcUifroiiSy Schin. It would appear to be the same as 
lojigelobata, Stein, but can hardly be the longilobata of Pandell4, which was 
described as having the abdomen with the 3^ arc. avec les aiguillons mMians 
d^biles et couches.” The Bakken ” or jowls are not shining black, but, 
from most points of view distinctly dusted greyish (as usual in Lucilia). Palpi 
dark. Ilalteres not “ schwarzlich,” but distinctly yellowish wdth somewhat 
darkened stem. Frons about 2^3 times as wide as the dorso- ventral width 
of third antennal joint. Three pairs of post-sutural acrostichals. Third 
abdominal tergite (the apparent second) wdth tw^o pairs of strong stout macro- 
chetae at middle of hind margin somewhat as in silvarum. Fourth tergite very 
bristly ; and sides of third tergite, and the parts of third and fourth tergites 
which are more or less ventral, more strongly bristled than usual. Lobes of 
last sternite long. Middle tibiae with two antero-dorsal bristles and all bristles 
on legs rather longer and stronger than usual. A yellowish sclerite at extreme 
base of costa as in sericata. 

The female is not the same species, it is smaller, has only one antero-dorsal 
bristle to middle tibiae, a darker sclerite at extreme base of costa, and is a female 
of silvarum. 

It would appear obvious that the name regalis must be used for the male. 

Musca illustris, Mg. 1 1 9 pinned on one pin (a very usual method of 

indicating a pair taken in coitu). (Both sexes described by Meigen “ von 
Herrn v. Winthem, in Paarung gefunden.”) 

This pair represent one of the larger forms of simulatriXy Pand. The palpi 
arc not black as stated by Meigen, but distinctly yellowish. The frontal 
stripe of male is very narrow at the narrowest part, but this is not unusual in 
specimens which are somewhat immature; the frontal orbits which are not 
so liable to variation are equal in width to those of typical simulatrix (somewhat 
wider than in caesar or jlavi'pennis). 
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It is apparently necessary to sink simulatrix, Pand., as a synonym of 
illustris, Mg. 

Musca parvula, Mg. 2 (Male only described by Meigen from “ zwei 
Exemplare von Herrn v. Winthem.”) 

These two specimens appear to be a rather small green form of simulatrix, 
Pand. The palpi are not black as stated by Meigen. Frontal stripe narrow. 
The frontal bristles are rather shorter than in typical 5imwtonx,and the antennae 
(including arista) have a reddish -yellow tinge. The abdomen has the same 
greyish dusting on the first tergite and at sides beneath of other tergites as 
in simulatrix, but the general pubescence of abdomen and especially the bristly 
hairs at hind margin of third tergite are somewhat shorter. 

This is the only one of the “ von Winthem ” five species of which representa- 
tives are also to be found in the Meigen Collection at Paris. The Paris specimen 
of parvula is not, however, a simulairix, it has the sclerite at the base of costa 
yellow, and in M. S6guy’s opinion is a specimen of sericata. There is every 
reason to believe that this was not one of the '' two specimens ” mentioned by 
Meigen when he described the species, but a subsequent addition. 

Musca equestris. Mg. 1 (Male only described by Meigen “ von Herrn 
V. Winthem nur ein Exemplar.’') 

A still smaller bluish-green form of simnlatrix. The “ Bakken ” may 
appear blackish, as stated by Meigen, when viewed from in front towards 
beneath, but are really dusted greyish and not different from those of typical 
simulafrix. 

Musca nobilis, Mg. 1 c? 1 ? (small), 1 5 (large). (Meigen described it from 
“ beide (ieschlechter von Herrn v. Winthem aus Hamburg; hier ist diese Art 
noch nicht vorgekommen. 3 Linien, auch etwas grbszer.”) 

These are three specimens of sericata with the sclerite at base of costa 
whitish -yellow and the greyish sheen on abdomen. 

The male does not agree with Meigen’s description, inasmuch as the frontal 
stripe is reddish and not black. The frons is rather narrow for sericata 
(apparently due to immaturity), but the tiny hairs outside the frontal bristles 
are numerous and multLserial as in sericata. It is very much like a specimen 
labelled L.juveniSy Rdi., in Bigot's Collection. In sericata there is usually a more 
or less distinct central dark stripe on at least the second abdominal tergite, as 
mention^*! by Meigen in his description of nobilis. 

M E. S6guy of the Paris National Museum, to whom I am indebted for 
pointing out the irapprtant character in the colour of the “ basicosta ” (the 
oostal sclerite devoid of bristles close to the base of wing), has examined the 
sptc^mens of Musca spUndida in Meigen's Collection at Paris— the probable 
types — and tells me that they have only one antero-dorsal bristle to middle 
tibiae and are probably specimens of L. ccLcsar^ therefore the name splendida 
cannot be used (as it has been in the British “ List of Diptera ’ ) for our species 
with the two antero-dorsal bristles to middle tibiae [pilosiventris of Mr. Richards’ 
paper). Nor can I agree to the use of the name pilosiventris, Kram., for this 
species because I possess a continental male specimen which, though having 
the basicosta yellow and two antero-dorsal bristles to middle tibiae as in our 
British specimens, has a very much wider frons and more densely long-haired 
abdominal sternites. I therefore propose to give our British species the new 
name of L. rioliardsl. 

Mr. Richards’ identification of L, flavipennis, Kram., is probably correct. 
I possess a male taken at Lyndhurst (Hants.) on May 29th, 1897, and have 
seen specimens from Nottinghamshire, 
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I append a short table of the seven British species which can be used as a 
check upon results obtained by the use of the table given in Mr. Richard^f 
paper. 

1. (4) Basicosta yellowish. 

2. (3) Two antero-dorsal bristles to middle tibiae . . . Z. richardsiy n.n. 

3. (2) Only one antero-dorsal bristle to middle tibiae . . . . Z. sericata^ Mg. 

4. (1 ) Basicosta dark. 

5. (10) No strong macrochetae on third (apparent second) abdominal tergite. 

6. (7) Male hypopygium larger Z. caesar^ L. 

7. (6) Male hypopygium smaller. 

8. (9) Eyas in male more approximated on frons, or at least the frontal orbits 

rather narrower (more as in caesar) .... L. flavipenniSf Kram. 

9. (8) Eyes in male wider apart on frons or at least frontal orbits somewhat 

wider Z. illmtris^ Mg. 

10. (5) At least two strong macrochetae at middle of hind margin of third 

abdominal tergite. 

11. (12) Three pairs of postsutural acrostichals Z. silvarum, Mg. 

12. (11) Only one or two pairs of postsutural acrostichals . Z. hufonivoray Mon. 


Explanation of Plates LXVIll-LXX. 


Plate LXVIII. 

Fig. 1. Genitalia of Lucilia caesar. A and B’ forceps from the right and from 
beneath (true dorsal). C and D penis from the right and from beneath 
(true dorsal), N.B, — The penis lias been dissected out, but in its 
natural position the projection marked x in fig. la is continuous with 
that marked y in fig. Ic. 

2. Forceps of Z. simulatriXy A from the right, B from beneath. 

Plate LXIX. 

3. A and B forceps, C and D jxjnis, of L. flavipennis. 

4. A and B forceps, C and D penis, of Z. sylvarum. 

Plate LXX. 

5. A and B forcep«^, C and D penis, of Z. sericata. 

6. A and B forceps, C and D penis, of Z. sp. 

7. Forceps of Z. bufonivora. 
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TERATOLOGICAL COLEOPTERA: HETEROMORPHOSIS, 
REDUPLICATION OF LEG, INCOMPLETE UNION OF PRONOTUM 

By E. A. CocKAVNE, D.M., F.R.C.P. 

[Read June 2nd, 1926.] 

Plate LXXI. 

Mr. S. R. Ashby has kindly allowed me to describe the following teratological 
Coleoptera in his collection. The first specimen, an example of heteromor- 
phosis, is so far as I am aware unique ; the second is an example of a triple 
tibia and tarsus with partial fusion, in which re^luplication has taken place in 
a ventral direction. Reduplication in a dorsal or ventral direction at right 
angles to the long axis of the insect, vertical reduplication, is much rarer than 
horizontal re< I u plication in an anterior or posterior direction in the long axis 
of the insect. The third specimen is an example of incomplete union of the 
pronotal plates. This uncommon defect is due to an arrest of development 
and in the majority of cases the plates are completely separated. In the Trans. 
Ent. Soc. Loud., 1925, p. 599, pi. xliv, fig. 6, I described and figured one and 
gave references to others, but forgot to mention those collected by Bateson, 
Materials for the Slodf^ of Variation. 1894, pp. 454 —456, and have found two 
more reported by L. Chinaglia, Rir. Col. Ital.. 1912. x, pp. 15-16. In these lists 
there are seven examples in Melolontha culgans, F. (Lamell.), in two of which 
division is incomplete, two in Oryctes nasicornis, L. (Lamell.), one incomplete, 
two in Bubas bison, L. (I.ainell.), and one in each of the following species, 
Geotrupes stercoranus. L. (lamell.), Heterorhina nigntarsis. Westw. (Lri^mell.), 
Xylotrupes minos, Kolbe. (lamell.), incomplete, Carabus scheidlen, F. (Carab.), 
Carabm lotharingns, Dej. (Carab.), incomplete, Amara famihans, Duft. 
(Carab.), Braihinus crepitans. L. (Carab.). Telephorus nigricans, F. (Malac.), 
Chrysotnela fncata, V. (Phytoph.), Tnnarcha meiallica, F. (Phytoph.), Attelabus 
curcuhonoides, L. (Rhynch.), Otiorhyncns nioestii^, (iyll. (Rhvnch.), Lixtis 
angustatns, F. (Rhynch.), and several in Tenebno niohtor, L. (Heterom.), in 
which it was proved not to be hereditary. Similar defects of the thoracic 

E lates must occur in other orders, but I do not know of any records. In 
epidoptera a Manduai atrojHni. L.. with two death’s-head markings on the 
thorax is reported by Swoboda, Intern. Ent. Zeitschr., 1909, iii, p. 2, and in 
the Horne collection there was another with a very narrow thorax on which 
only a little of the anterior part of the death’s-head mark was present. In 
botn there was probably a partial or complete failure in the union of the 
mesoscutum. 


Apion fusoirostre, F. (Rhynch.). 

(Plate LXXI, fig. 4.) Esher, 6.ix.l903. 

The left protluiracic leg is abuornial. The femur is very broad, ends bluntly 
and is entirely black instead of being black in its proximal and light brown in its 
distal part. From its dorsal surface arises a trochanter and another femur almost 
like a normal femur in its sha{>e and colour, but with its ventral surface uppermost. 
From the second femur ari.He.s a rather short tibia, \\hich also lies with its ventral 
surface upjiermost. There is no tarsus and in all probability there has never been 
one. The rest of the beetle is normal. 

TRANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) 
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The abnormal leg is an example of heteromorphosis, in which a trochanter 
and femur replace the tibia, and a tibia the tarsus. Tie specimen resembles 
in some respects the Anchomenus oblongus, P. {Trans, Ent, Soc, Lond,^ 1926, 
p. 400, pi. xlv, figs. 1 and 2), in which a tarso-tibia replaces the tarsus of the 
right metathoracic leg and a complete extra part, a tarsus, arises from its distal 
end. 


Carabus nemoralis, Miill. (Garab.). Male. 

(Plate LXXI, fig. 2.) W. West Collection. 

The tibia of the right prothoracic leg is bent ventrally and greatly expanded 
towards its distal extremity and is really composed of three parts fus^ together, 
a dorsal part, which is a continuation of the normal or oriainal tibia, and two extra 
parts fused dorsum to dorsum, the more dorsal of which has its ventral surface 
fused with that of the original tibia. Its triple nature is shown by the presence of 
fourteen pits, each with a nair in the centre, roughly grouped into three rows instead 
of four pits in a single row. The position of the six large spines or calcaria also 
clearly indicates that this is the arrangement. A tarsus with only three segments 
arises from the original tibia, and from the fused extra tibiae springs a double tarsus, 
each part consisting of a single segment. The two segments are fused together 
dorsum to dorsum, so that the brush-like walking pad of the one faces upwards 
and that of the other downwards. The more dorsal part of the double tarsus is a 
mirror image of the ventral part of the original tarsus and the more ventral part 
is a mirror image of the more dorsal part. Between the tarsus and the two 
calcaria, R, belonging to the original tibia, and the tarsus and two calcaria, L', 
belonging to the first supernumerary tibia, are two groups of stiff bristles one 
belonging to each tibia, A third group of similar bristles is present on the ventral 
aspect of the second supernumerary tibia below its two calcaria, R'. There are 
also groups of short marginal spines arranged in like manner. Although in minor 
respects the parts are imperfectly developed in their general disposition they are 
in accord with Bateson’s Law% as can be seen by comparing the diagram of the 
normal left (Plate LXXI, fig. 3) leg with the abnormal one. 

Telephonis nisttcus, Fall. (Malac.). 

(Plate LXXI, fig. 1.) Kingsdown, near Walmer, 9.vi.l903. 

The pronotum is almost divided into two separate portions, that on the right 
being the larger. There is a dark mark on each. Where the plates are completdy 
separate the inner margins are like the anterior margins in structure, but are devoid 
of the fine hairs. In this respect they differ from some recorded specimens of the 
same kind, which have the fringe of hairs continued round along the inner edges 
of the plates. 


Explanation op Plate LXXI. 


Fio. 1. Telephortis msticus, Fall, with divided pronotum. 

2. Carabus nemoralis, Miill., with right prothoracic leg showing triple tibia 

and tarsus with partial fusion. Reduplication has taken place in a 
ventral direction. 

3. Carabus nemoralis, Miill. Normal leg for comparison with fig. 2. 

4. Apian fumrostre, F., with abnormal left prothoracic leg. 
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ON THE ABDOMINAL GLANDS IN COLAENIS, DIONE 
AND EUEIDES (LEPIDOPTERA) 

By H. Eltrinoham, M.A., D.Sc., F.Z.8. 

[Read June 2nd, 1920.] 

Plate LXXII. 

In our Transactions for 1925 (p. 269) I gave some account, with illustratiuus, 
of the structure of the abdominal glands in Heliconius. The material for 
this research was kindly supplied to me by Dr. C. L. Withycombe, now of th(* 
Department of 2k)ology at Cambridge. I have to express to him my gratitude 
for sending me further material including examples of Eueides aliphera, Godt., 
Cclaenis julia, Fab., and Dione vanillae, Linn. In my previous paper I men- 
tioned on p, 274 certain features of the glands in C. julia, but the acquisition 
of further examples of this and other species makes it desirable to give a more 
conmlete account of these structures in the genera closely allied to Heliconius, 
It will be recalled that the glands which are considered to have a repug- 
natorial function are found in both sexes, and were partly described by Fritz 
Miiller early in the nineteenth century. A translation of his papers on these 
subjects is given in the appendix to lx)ng8taff'8 ‘‘ Butterfly Hunting in many 
Lands’* (London, 1912). 

The butterflies belonging to the genera Heliconius, Eueides, Cclaenis and 
Dione were called by Muller the “ Maracujd butterflies,” as their larvae feed 
on species of Passion Flower. In the females there is a large eversible gland 
between the last and penultimate segments of the abdomen, and placed on each 
side of this gland is a club-like organ, on the emergence of which the odour is 
increased in intensity. I was able to show that this distributing organ does 
in fact communicate with the interior of the gland. Muller has described 
the external features of these “ stink-clubs ” in all four genera, together with 
the specialised scales which are found upon them. The female gland and club 
in Hdiconius hydarus, Hew., will also be found illustrated and described in my 
paper above referred to. The only female example amongst the material 
recently received from Dr. Withycombe was one of Cclaenis julia, and in this 
case the sections seem to show that the structure does not diSer materially 
from that in H. hydarus, 

Colaenis iuUa. c?. 

On examining the terminal segments of the male of this species we can dis- 
cern the structures shown on Plate LXXII, fig. 2. The claspers contain a 
lar^e gland ogp as in Hdiconius, but there is also a kind of auxiliary gland ag, 
which, from this j^int of view, looks like a somevrhat pyriform lobe with slight 
indications of an invagination on the ventral side. The whole auxiliary gland 
is enclosed in a delicate chitinous membrane having small, more or less pointed 
processes, and these under a high power show a structure strongly suggestive 
of the existence of fine pores, though I have not been able definitely to confirm 
this. Fig. 6 is a view of the clasper from its inner side, with the auxiliary 
gland, ag, and fig. 6 is a more higUy magnified view of part of the cuticle or 
membrane. If the larger or clasper-gland be removed from the chitinous 
cuticle of the clasper it does not present the ** tea-cosy ” shape which 1 described 
TUAKS. BNT. 800. LOND. 1926. — FART. H. (DBC.) 
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in Heliconius, but has a more complicated and plicate structure. With the 
chitin thus removed the substance of the gland is soft and sections are easily 
obtained by ordinary paraffin embedding. 

Such a section stained with iron haematoxylin is shown at fig. 7. Here 
the rather complicated folding of the parts can be seen. The actual external 
orifice, which can be observed under a low power in the undissected clasper, 
is at eo, the other a})parent openings being (hie to sectioning across the folds. 
In structure the gland resembles that of Heliconius in so far as it consists of a 
layer of glandular cells, gl, upon which rests, in the lumen of the gland, a thick 
membrane m. Here, however, the re.semblance ceases. The membrane, 
instead of being continuous and transversely striated as in HcJicornos, is a 
delicate, reticulated, and apparently spongy mass, rather closer in texture 
on the side distant from the gland-cells, i.r. the surface bordering on the lumen 
of the gland. Moreover it differs also in the appearance of the gland -cells under 
a high power. On referring to I^late XXXlll, fig. 8, of our Transadions for 
1925 it will be seen that the gland-cells in Hvhconius are vacuolated and pro- 
vided with a distinct external border, probably j)oriferous. In C. juUn, the 
gland-cells, which are on the average larger, show no marked structure. Two 
of these cells are illustrated at fig. 12, Plate LXXII. and, as will be seen, they 
are merely heavily nucleated cells with a finely granular and apparently struc- 
tureless c)^plasm. 

The auxiliary gland presents .several rather different aspects according to 
the direction in which it is cut. Fig. 1 1, Platt* LXXII. is a .s(*ction taken near 
the middle of it, in what may be called a transver.st* direction. There is a thick 
membrane corresponding with m in fig. 7, l)ut denser, more striated, and 
not spongy, and there is a layer of gland-cells. From the fact that in the 
section (fig. 11) the gland-cells are bordering on the central space, it would 
appear, from analogy with the clasper-gland. that this space is not a section 
of the lumen of the gland, but a blood-sj)ace. It is to be supposed that the 
cells excrete towards the thick membrane, and from this 1 am inclin(*d to believe 
that there is a certain amount of .secretion from this auxiliary gland, independent 
of the secretion of the clasper-gland. The cells with which it is lined differ 
in appearance from those of the clasper-gland. Two of them an* shown under 
a high power at fig. 9 and they have a strong n‘s(*mblanc(* to tiu* gland-cells 
in HeUconius above referred to. Whether the clasper-gland and the auxiliary 
gland are internally connected I have been unable to det<*rmine with certainty. 
Both are embedded proximally in a meslnvork of delicate membranes and hard 
chitin, but I incline to the belief that there is some connection. 

Dione vaniilae. j. 

In this species the auxiliary gland is much more highly developed and is as 
large as that part of the clas{)er-gland which is homologous with the same 
structure in Heliconins. The clasper-gland is, however, itself more highly 
developed and is extended backw^ards, i,e, towards the abdomen, into a great 
lobe which is housed in the proximal part (»f the clas[>er. There is also no 
question of the continuity of the whole glandular structure. The ventral 
appearance of the claspers, etc., is shown in fig. 1, where eg is a projection of 
the clasper-gland itself and ug is the auxiliary glaml, w hich is more or less plicate 
and projecting. Both have a thin chitinous envelope. If the whole of the 
chitinous covering of the clasper be carefully removecl without tearing the soft 
substance of the glands, the latter appear somewhat as in fig. 4, where the two 
lobes on the left, eg and ag, are the clasper- and auxiliary-glands respectively and 
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the portion to the right, icg, is the deep-seated extension which projects back into 
the base of the clasper. A horizontal section of the entire structure presents 
the appearance sliown at fig. 8, where eg is the clasper-gland, ag the auxiliary, 
and icg the extension or inner clasper-gland. Evidently the external orifice 
lies between the two glands and the lumen extends right up into the extension. 
The whole system is lined with a layer of glandular cells varying in thickness. 
In the inner or extended part, these cells, though generally smaller, present 
the same ay)pearance under a liigh power as the cells of the clasper-gland in 
L\ Julia. Two are shown at fig. 13, and apart from the different position of 
the nuclei and the projecting basal portion, they show only a finely granular 
and apparently structureless cytoplasm. The cells of the clasper- and auxiliary- 
glands appear, however, to he more complicated. Two are shown at fig. 10. 
There is a distinct border, somewhat striated, and the cytoplasm is also 
much striated and contains vacuoles in a granular reticulate matrix. A 
curious feature is that in the clasper-gland, eg, the area ?/?, nearest the central 
lumen, appears solid or nearly so. It has somewhat the appearance of the thick 
membranous linings found in Ilcliconius and Cohieuis, but while showing slight 
striation is also very finely granular. The corresponding area in the auxiliary 
gland seems to contain litth* or nothing. Both, however, on the inner surface 
are bonlered by a slightly chitinised layer eh. having fine striae, which may be 
the indication of pores. 

Eueides aliphera. j. 

A ventral view of the clasy)ers has the appearance shown in fig. 3. Its 
arrangement is in all respects similar to that of the homologous structures in 
llehronius. There are glands tg, in the claspers, of a comparatively simple 
nature, but no auxiliary glands, and their a})pearance in section is so similar 
to that in Uciiciwuis (as figured in Trnn<^. Ent. S(k\, 1925, Plate XXXIII. 
fig. 4), as to make more detailed description superfluous. 

Examination of these glands therefore shows that the recognised close 
affinity between Helieonins and Eueides is confirmed by the position and struc- 
ture of these highly specialised organs. On the other hand, it indicates a very 
close relationship between Helieouius. Golaenis. and Dione. and in spite of the 
open discoidal cell in the two latter genera, it might well be argued that they 
should be regarded as belonging to the Heliconides. The only other Lepidoptera 
at present known to have glands in the claspers are moths of the genus Rhodo- 
gastria. and the.se glands are of a very different structure and probably function. 
Though the odour produced by the clasper-glands in ('olaenis and Dione is 
said to be different from that produced by Helicon ms, it would seem to be un- 
pleasant in all ca.ses, and also to be similar to that produced by the female 
glands, though further and more accurate investigation is much to be desired. 

The knowledge that all the ‘ Maracujd *' butterflies have scent-scales or 
androconia in the males, coupled with the fact that there are abdominal glands 
in both sexes which protluce a secretion unpleasant to our senses, has rather 
naturally given rise to the theory that the.se glands must be jmrely repugnatorial 
in function. It seems, however, to the present writer that much additional 
evidence is required before we can regard this theory as definitely established. 
The o<lour in Helieonius is said by Dr. Witiiyoombe to r(‘semble that of the very 
evil-smelling substance carbylamine. As he has made repeated observations 
and has had them confirmed by others, we may regard this as Cvstablished. 
Whatever the actual secretion may be, however, it would seem to be of an 
unstable character. Dr. Withycombe himself states that after a time the odour 
seems to become modified into something very like sweet-briar. There is also 
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a further complication. Dr. Withycombe verjr kindly sent us an alcoholic 
extract of the glands, and when it first arrived its resemblance to carbylamine 
was confirmed here by those familiar with that substance. Some time latet 
my friend Professor Poulton handed me the tube, and I at once pronounced 
the odour to be that of Hamamdis, or witch-hazel. I was at the time ignorant 
of the existence in the Hope collections of a specimen of Heliconitis hydarus, 
taken by the late Dr. Longstaff and labelled by him when caught as having the 
odour of witch-hazel.* A specimen of Dione vanillae in the same collection is 
labelled by the late Dr. Longstaff as smelling like ‘‘ stables,” from which we 
may suppose that it had a more or less ammoniacal odour. 

WTiether witch-hazel has a pleasant or unpleasant smell is a matter of 
opinion. To me it is unpleasant, but in any case we have evidence that the 
secretion at different stages changes from the very foul-smelling carbylamine to 
the pleasant perfume of sweet-briar, via the rather doubtful scent of witch-hazel. 

Whatever the purpose of the secretion of the female glands, the position 
of those of the male, situated as they are in so essential a part of the male sexual 
apparatus as the claspers, seems to point to some definite sexual character. 
How complicated scent-organs can be we know from the study of these struc- 
tures in the Danaine butterflies and in the genus Hydroplila, The fact that 
the fresh secretion of the glands in Heliconius is unpleasant to the human sense 
is not necessarily evidence that it may not have an attractive or excitative 
function in the economy of the insects themselves. Some mammalian secretions 
of sexual significance are unpleasant to us. We might even suppose that if 
an insect such as Heliconius had developed a secretion which was unpleasant to 
its enemies and attractive or excitative to its own species, such a product might 
serve the double purpose of an amatory and repugnatorial function. The 
whole question seems to afford a very interesting subject for research by those 
able to observe the insects in their natural habitat. 

Explanation of Plate LXXII. 


Fig. 1. Claspers and glands of Dione vamllae S viewed from beneath, eg clasper- 
gland, ag auxiliary gland. 

2. Ditto of Colaenis julia J. ag auxiliary gland, eg clas|)er-gland. 

3. Ditto of Eueides aliphera q. eg clasper-gland. 

4. Glands of D. vanillae removed and seen from the side, eg clasper-gland, 

ag auxiliary gland, icg extension. 

5. View of the inner side of clasper of C. julia. ag auxiliary gland. 

6. Part of cuticle of auxiliary gland of C. julia. 

7. Section of clasper-gland of C. julia. gl gland cells, jn lining membrane, eo 

external orifice. 

8. Glands of D. vanillae. icg internal clasper-gland, eg clasper-gland, ch 

chitinous membrane, m solid substance, ag auxiliary gland. 

9. C. julia, cells of auxiliary gland. 

10. D. vanillae cells of auxiliary gland and of clasper-gland. 

11. C. julia, section of auxiliary gland. 

12. C. julia, cells of clasper-gland. 

13. D. vanillae, cells of internal extension of claspcr-gland. 

The mamifications vary. The actual greatest diameter of section, fig. 11, is 
*13 mm. I^e greatest length of section, fig. 8, it 1*8 mm. The length of cells in 
fig. 8 varies from 0*2 to *12 mm. 

* An excellent account of these scents is given by Professor Poulton in our Proceedings, 
1925, pp. xxxvii-xli. 
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ON THE STRUCTURE OF AN ORGAN IN THE HIND- WING 
OP MYRMELEON NOSTRAS, FOURC. 

By H. Eltringham, M.A., D.Sc., F.Z.K. 

[Read June 2nd, 192#>.] 

Plate LXXIII. 

Some time ago my friend Mr. Hugh Main gave me a living male of the common 
Ant-lion Myrmeleou nosfnis, Fourc., which he had bred from a larva taken by 
him near Hyeres. He had noticed that there was a curious scent given out 
by the insect, and suggested that I might be able to discover some organ which 
could be associated with its production. The scent itself I was unable to 
perceive though possibly the insect had ceased to produce it by the time it 
came into my posseasion. The only organ I was able to discover was a small 
projecting structure near the base of the hind- wing, and as I cannot find any 
previous mention of it, it seems desirable to give a short account of its 
appearance and histology. 

At Plate 1.<XXIII, fig. 1, is a <lrawing of the metathoracic region of the 
insect with part of the attachment of the hind-wings. At o there is a small 
club-like projection which, under a moderate power, shows a tuft of setae 
mainly disposed on the upper and outer side. The structure is only found in 
the males, and I have observed it in M. pubneniris^ Walk. (Amazon), Ghnoleon 
pulrhellus^ Ramb. (Australia), Periclysfis circuiter^ Walk. (Australia), in a 
species of Aranthachsis, and in all the species of Palpates examined. Ha\dng 
up to the present only one example to work from I have not been able to 
make so complete an e.xamination as I should have wished. The organ from 
one wing was mounted vs hole and that from the other was used for making 
sections. 

Plate LXXIII, fig. 2, shows the appearance of the organ under a low power. 
The outer enveloj)e is of thin chitin having a roughened surface and the greater 
part of the club exhibits a spotted appearance probably due to the development 
of the underlying hypodermal cells. At the extremity is a tuft of chitinous 
bristles. Under a higher j)ower as at fig, 3 the bristles or setae are seen to be 
fairly stout and for the greater part of their length are of circular section, though 
towards the extremity many of them become spatulate. There is no marked 
surface structure. Each arises from a very conspicuous socket, and the wall 
of each stda is thick, leaving a tubular centre. A small broken piece is shown 
at fig. 7. 

Sections of the organ show that the greater part of the interior is merely a 
blood space and except in the area of the setae no special mollification of the 
liypodermal cells is evident. Fig. 5 shows a section of this unmodified area. 
There is a thin hypotlermal layer A, including scattered cells which contain 
either large darkly staining granules or many small nuclei. The outer surface 
of the cuticle has a few very small processes pp as shown on the upper side 
of this figure. 

A somewhat different arrangement is found in the area covered by the setae. 
A section of this portion is shown at fig. 4. The chitin is thicker, there is the 
same hvjKwlermal layer, but the sockets of the setae have a rather complicated 
structure and at the base of each is a specialised cell. This structure is shown 
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more highly magnified at fig. 6. The socket contains several 
form bodies, each with a small darkly staining nucleus n, and the l^e 0 €^ sc, 
is vacuolated towards the socket. At its apex there is a minute structure 
having a tube-like appearance, and the vacuole has a marked internal border, 
the remainder of the cell being finely granular and radially striated. 

It is scarcely possible to decide whether this cell is a gland-cell producing a 
volatile secretion which is distributed by the setae, or whether it is merely a 
trichogenic cell secreting the chitin which forms the seta itself. I incline, 
however, to the former theory on the ground that if it were a trichogenic cell 
its function would largely have ceased when once the imago was developed, 
and hence we should expect it to be partly atrophied or degenerate. Larval 
trichogenic cells sometimes resemble this in structure but they remain active 
during the greater part of the larval life to provide for the successive moults. 
The special cells in these organs of Mymieleon appear to be functionally active, 
and their activity as mere trichogenes would appear to be unnecessary, once 
the setae have been developed. On the other hand the cells, if glandular, are 
not numerous, and their size and numbers would seem to be somewhat 
inadequate considering the capacity of the organ as a whole. WTiile the setae 
do not show evidence of pores either over the general surface or at the 
extremities, the chitin at the spatulate ends may be thin and pervious. As 
an alternative, the secretion, if any, may find its way along the outsides of 
the setae by capillary action. 

The organ is not one of sense. In outward appearance it inevitably reminds 
one of the halteres of Diptera, but there the resemblance ends. Nervous tissue 
or connections are not evident. Its existence argues a function, and its 
presence only in the males suggests that the function has a sexual character. 
We are now so familiar with the many manifestations of male scent apparatus 
that even though simple in structure, there seems no alternative but to suppose 
that the present organ must be placed in that category. 

Since the above was written I have heard from my friend Dr. Tillyard to 
whom I sent a rough sketch and a short account of the organ. He has observed 
it in a number of males of these and nearly related insects. He states that they 
all have a strong scent at times and that probably this organ is the seat of its 
production. At the time of writing he was unaware of any previous description 
of its histology. 


Explanation of Plate LXXIII. 

Fig. 1. Myrmdeon nostras^ Fourc. Magnified view of the metathoracic region with 
part of the bases of the hind-wings, o the suppose<l scent-organ. 

2. The organ more magnified. 

3. Part of same still further enlarged, showing setae and their sockets. 

4. Section of cuticle of organ, ch chitinous cuticle, sc special cell at base of 

socket. 

5. Section of cuticle in area not provided with setae, jyp small processes, 

A hypodermal layer. 

6. Section through a socket highly magnified, s external opening of socket, 

n small nucleus or darkly staining body, sc special cell. 

7. Magnified view of small part of one of the setae. 

The magnifications vary. The diameter of the setae is about *0023 mm. 
The thickest part of the chitin and hypoderm in fig. 4 is *01 mm. 
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ON MICRO-LEPIDOPTERA FROM THE GALAPAGOS ISLANDS 

AND RAPA 

By Edward Meybick, B.A., F.R.S. 

[Read June 2nd, 1926.] 

The Micro-Lepidoptera collected by Mr. C. L. Collenette and Miss C. E. Long- 
field in these islands in the course of the St, George Expedition, 1924-5, have 
been submitted to me for study by the authorities of the British Museum, 
in which the types are deposited. There is no relation between the two 
localities, and I will treat them separately. 

Rapa Islahd. 

The following particulars of the island of Rapa (also known as Oparu) 
are extracted from an article on its Flora by Mr. L. A. M. Riley m the Bulletin 
of Miscellaneous Information, no. 2 (1926), issued by the Royal Botanic 
Gardens, Kew. 

Rapa is situated in 27° 36 8., 144° 17 W., and is five miles in length by 
four in breadth. It is of volcanic origin \rith steep jagged peaks, of which 
the highest rises to 2077 feet. In shape it resembles a mmshapen G, thickened 
towards the north and south, ^Mth the interior occupied by Ahurei Bay, which 
fills the bed of an ancient crater, and opens to the sea on the eastern side. 
It is little visited by vessels (Mr, Collenette thinks perhaps one or two small 
trading schooners a year). There is a native population, which cultivates 
the taro (Colocoffia), orange, lime, candle-nut (Aleurites), Ricinus, Hibisctis^ 
etc. The greater part of the hill slopes are clothed with short grass and fern. 
Thick vegetation clothes some of the higher peaks, the sheltered and damp 
gullies down to sea-level, and the slopes of detritus at the foot of clifiEs. At 
about 600 feet a tree-fern makes an appearance, becoming more plentiful as 
the elevation increases, and eventually completely dominating all other trees. 
Amongst 17 plants collected 4 were new to science, the latter including a 
species of Corokia, a genus previously known only from New Zealand and the 
Chatham Islands, which are distant 2000 miles, without intervening islands. 

The species of Micro-Lepidoptera obtained numbered 17; of these 3 are 
apodemic, and these are undoubtedly all of artificial introduction, and easily 
accounted for; the remaining 14 are endemic, and suggest considerations of 
great interest. 

To appreciate the remoteness of this little island reference should be made 
to a map ; associated with it at some distance are the much smaller Marotiri 
and the Neilson rock or reef ; otherwise the next neighbours are the Austral 
group, the nearest 260 miles distant, but these are also mere scattered specks, 
and the Cook group at 800 miles no better; Samoa (small) is 1600 miles, Fiji 
(of fair size) 2000, the Australian coast 3000. 

The visit lasted only 8 days in April, and the Micro-Lepidoptera were all 
collected at light either at low levels or at 800 feet. Mr. (!^llenette and Miss 
Longfield were not collecting Micro-Lepidoptera only, but had other interests. 
Considering these circumstances and the nature of the island, I think anyone 
conversant with the difficulties of practical Micro-collecting will admit that 
the species obtained would probably not be more than a fourth of the actual 
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fauna, which might need two years’ steady work to exhaust it. How could 
this fauna have originated ? These fragile little insects have no powers of 
independent flight, and are quite at the mercy of the wind; but supposing 
them capable of being carried 20(K) miles over the ocean without perishing, 
what chance would they have of hitting on an island of this size ? The answer 
is about 1 in 3000, and moreover the individual would have to be an impreg- 
nated female, and the island would have to contain the appropriate food- 
plant. The risk is practically prohibitive, even in long periods of geological 
time. 

Let us now consider the actual endemic fauna. It consists of 7 genera, 
as follows : — 

Dickelopa is re})resented by no less than 6 sj>ecies; there are 6 others in 
Eastern Australia, and none elsewhere. Between these settlements of the 
genus lies Fiji, where there are resident entomologists from whom I have 
received a number of species of Micro-Lepidoj)tera, but not a single example 
of Dichehpa, nor indeed of any genus at all allied to it.* The Australian species 
are all very similar; the Rapa species show very much greater diversity of 
superficial characters (the same structural variations occur in both groups), 
but one of them is very similar to the Australian ; this should naturally be 
taken to indicate that the Rapa stock is the original one, and the Australian 
a colony from it. It should be remembered that whilst a wind- borne insect 
from Australia might have small chance of striking an island, an islander 
might have quite a fair chance of striking Australia. As the facts with regard 
to this genus are so unexpected, it may be well to add that it possesses an 
unusual combination of characters which renders it easily and certainly 
identifiable. I should anticipate that Rapa will be found to possess probably 
20 species or more of this particular genus. 

Grcuilaria has 2 species; this large and characteristic genus is universally 
distributed in all regions, including New Zealand and Hawaii, but is only 
known in Fiji at present by two introduced species. The closely related 
Tiniodora (only technically distinct) inhabits Fiji, Tonga, and Queensland. 
The Rapa species are of tyj)ical character, and such as might have occurred 
in any other area. The universal range of GracUaria is in itself a striking 
and unusual phenomenon, accentuated l)y the present discovery; it at least 
proves the genus, though highly specialised, to be very old. 

Decadarchis has 2 species: it is a genus of over 30 sj>ecies, distributed 
through Polynesia, N.E. Australia, the Malay Islands, and India, to the 
Seychelles. The larv^ae feed on dry vegetable refuse and dead wood, and 
can therefore find sustenance anywhere. The genus is one of a considerable 
group of genera with similar larval habits, which has its maximum develop- 
ment in Australia, New Zealand, and Polynesia; all Polynesian islands contain 
examples of this group. 

Sjrilonoia has one species; there are about 50 in all, of which more than 
half belong to Australia and New Zealand, and there are also endemic species 
in Fiji and the Kermadecs; a few are found in India, but in other regions 
only stragglers. 

Gosynoptenjx has one species; this large genus of fragile and beautiful 
insects is very widely spread but more numerous within the tropics, and does 
not reach New Zealand ; Fiji has 3 endemic s|)ecies. 

* Sinc‘(‘ this waH written, I have received fur study al>out 120 species of Miero- 
ix'pidoptera from Samoa, which also do not include a single Dichthpa nor anything 
approaching it. 
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Ulochora has one species ; the only other species of the genus is found in 
Fiji. From the known habits of allied genera it is probable that the larva 
feeds on dry vegetable refuse. 

Nesoscopa is at present endemic; I judge it to have some relation to 
Harmologa misetana, a species occurring in Java and E. Australia, which it 
resembles both structurally and superficially. 

The Micro-Lej)idoptera found in islands have commonly a strong tendency 
to belong to re fuse -feeding genera, because their food is always forthcoming; 
Decadarchis and Ulochora are such genera, and ther(* will undoubtedly prove 
to be other genera in Rapa allied to these, but the other 1 1 species all belong 
to undoubted l(‘af-feeding genera, and would require proper food-plants to 
suit their tastes. 

I am satisfied tliat the extent and character of this endemic fauna postulates 
former conditions very different from those now existing, viz. a much larger 
land-area, and a greatly improved connection with the Fijian and Australian 
regions. A rise of 12,<MK) feet in the sea-bottom of the South Pacific is required 
to show these results, }>ut I entertain no doubt that such an elevation must 
have existed since the Eocene period, because it is absolutely the only explana- 
tion possible. Such a rise would (as sh(»wn in the recent Times Survey 
Atlas of the W’orld ") convert Rajia into an elongate island some 100 miles 
in length, with a group of large islands to the northward, and a chain of smaller 
ones leading to the greatly enlarged Fijian land-area. In a direct line between 
Rapa and New Z(‘aland de<*per waiters prevail, and no improved access W'ould 
be given that way. Such a conformation of land and sea would be favourable 
for the development in Rapa of a peculiar fauna of Fijian and Australian 
origin such as is actually found there. 

The three introduced species are discussed in their places. 

List of Species. 

ToRTRK’TDAE. 

Nesoscopa, n. g. 

Palpi long, porrect4*d, .second joint rouirh-scaled towards apex above and 
beneath, terminal joint rather long, obtU'^te Antennat‘ j fasciculate-ciliated. 
Thorax wdthont crest. Fore-w'ing> 2 from 5 a])proxi mated from near angle, 
7 separate, to termen. Hind-wungs without cubital pecten : *2 from ratlier near 
angle, J 5 rather ajiproximated towards ba.se, 0 and 7 nearly approximated at 
base. 

Allied to Harmohxja. The position of vein 2 of hind-wings is characteristic 
and distinctive. 

Nesoscopa exsors, n. sp. 

(J. ir> Ifi mm. Head, thorax wdiitish-grey. Palpi whitish, second joint suffused 
grey towards apex. Uncus broad, narrowed towards apex, wdth two short apical 
hooks. Fore-wdngs suboblong, costa gently arched, termen rounded, somewhat 
oblique; light grey, more or less mixed w^hite. the grey colour tending to form 
irregular transverse striae and strigulae; several irregular curved oblique trans- 
verse blackish sUiae, one near base, one forming edge of basal patch, one forming 
anterior edg(‘ of central fascia, and twm or three others irregular and incomplete 
posteriorly, a series of dark fuscous marginal dots round apex and termen : cilia 
white barred grey. Hind-wings whitish-grey ; cilia white. 

At 800 feet ; 3 ex. 
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Dichelopa honoranda, n. sp. 

(J. 12 mm. Head, palpi, thorax, abdomen grey. Fore-wings elongate, termen 
obliquely rounded; white; basal patch with straight oblique edge, moderate 
oblique central fascia, and moderate somewhat irregular fascia from costa before 
apex to tornus light grey edged by black striae margined on each side femiginous- 
ochreous : cilia whitish-grey. Hind-wings 3 and 4 coincident ; light grey suffused 
white on basal half ; cilia whitish, a pale greyish subbasal shade. 

At 800 feet ; 1 ex. 

Dichelopa sericopls, n. sp. 

$. 13-16 mm. Head whitish-ochreous. Palpi pale ochreous. Thorax pale 
ochreous anteriorly suffused grey. Ovipositor long, slender, apex simple, roimded. 
Fore-wings suboblong, termen obliquely rounded ; light greyish-ochreous sprinkled 
grey, sometimes greyer-tinged, a few scattered grey strigulae sometimes suffused 
ochreous, margins more or less closely and regularly strigulated or dotted grey or 
dark fuscous throughout ; origin of rather broad central fascia sometimes indicated 
on costa by grey suffusion : cilia pale ochreous. Hind-wings 3 and 4 coincident ; 
white ; a triangular grey apical patch occupying J of wing, narrowly extended on 
termen to below middle ; cilia white, basal third grey on grey area. 

At low level and 800 feet; 12 ex. The fact that these are all females 
may indicate that the collectors were late for the species. 

Dichelopa deltozancla, n. sp. 

13 mm., $ 15-18 mm. Head, thorax whitish-grey. Palpi grey, apex 
whitish. Abdomen grey, anal tuft white; uncus triangularly dilated trans- 
versely towards apex; ovipositor transversely broad, apex bilobed. Fore-wings 
elongate, termen obliquely rounded; light grey, scattered dark fuscous strigulae 
on margins ; basal patch and rather broad oblique central fascia somewhat darker, 
containing some dark strigulae and limited by slightly curved nearly parallel 
dark fuscous striae or series of strigulae, costal half of central fascia in ^ suffused 
dark grey ; apical area with two or three irregular series of dark grey strigulae : 
cilia whitish-grey. Hmd-wings 3 and 4 coincident ; white ; a trian^lar grey 
apical patch occupying of wing, (J extended on termen to below middle, $ con- 
tinued as a cloudy terminal fascia to tomus; cilia whitish-grey, (J white round 
dorsum and tomus. 

At 800 feet; 3 ex. The form of the uncus is unique, the broadest part 
(or base of the triangle) being at the apex. The $ is taken as the type, since 
it is possible that the single ^ may belong properly to the preceding species ; 
in this sex the ovipositor affords a good distinction. 

Dichelopa oeramocaosta, n. sp. 

$. 13-15 mm. Head, palpi, thorax dark brown. Ovipositor moderately 
broad, constricted towards apex, with two long apical lobes. Fore-wings sub- 
oblong, costa moderately arched anteriorly, then straight, termen slightly rounded, 
somewhat oblique ; dark purplish-brown ; anterior edge of straight oblique central 
fascia partially indicated by dark fuscous suffusion; a small transverse dark 
fuscous spot towards termen in middle ; costal edge interruptedly pale ochreous 
from before middle to apex : cilia pale ochreous, basal half suffused dark brown. 
Hind- wings 3 and 4 coincident; dark grey; cilia light grey, becoming ochreous- 
whitish round apex, a grey subbasal shade. 

At low level ; 3 ex. 
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Dlchelopa ioehorda^ n. sp. 

cj. 17 mm. Head whitish-ochreous, face fuscous. Palpi brown. Thorax 
violet-brown. Fore-wings suboblong, costa anteriorly moderately arched, termen 
somewhat rounded, rather oblique; purple-bronzy-brownish, suffused darker and 
more purplish towards costa; slender oblique parallel ochreous-whitish fasciae 
suffused ferruginous at extremities and on edges from before J of costa to middle 
of dorsum, and from beyond middle of costa to tomus; small undefined spots of 
ochreous suffusion round posterior part of costa and termen : cilia light greyish- 
ochreous, suffused grey towards base. Hind-wings 3 and 1 short-stalked; grey, 
cilia whitish, base grey. 

At 800 feet ; 1 ex. 

Dichelopa exulcerata, n. sp. 

(J. 26-30 mm. Head, thorax light brownish, sometimes spotted dark fuscous. 
Palpi ochreous-whitish, partially suffused brownish laterally. Fore-wings sub- 
oblong, costa anteriorly moderately arched, then straight, termen slightly rounded, 
rather oblique ; greyish -ochreous mottled light brownish ; a series of small dark 
fuscous spots along costa ; markings formed of dark brown suffusion and marbling 
sprinkled blackish dots, viz. a very undefined basal patch, a rather broad very 
irre^lar-edged oblique central fascia, and flattened-triangular costal patch ; some 
of the black dots touched with ferruginous-brown : cilia pale brownish, basal half 
barred fuscous. Hind-wings 3 and 4 short-stalked ; rather dark grey ; cilia whitish- 
grey, a grey subbasal shade. 

At 800 feet ; 3 ex. 

Euoosmidae. 

SpUonota thyellopis, n. sp. 

(J. 20 mm. Head grey, a strong conical frontal tuft. Palpi dark grey, second 
joint with brown supramedian bar. Antennal notch at about \ (apex broken), 
scape elongate. Thorax grey, shoulders and posterior margin dark grey. Fore- 
wings elongate, a broad costal fold from base to middle (enclosing a tuft of long 
white hairs), termen nearly straight, somewhat oblique; grey mixed ferruginous- 
brown ; costal fold grey with strong transverse blackish strigulae ; blackish-fuscous 
quadrate blotches, connected above with blackish strigulae, on dorsum near base 
and before middle, and an outwards-oblique rhomboidal blotch towards tornus; 
an irregular patch of blackish-fuscous suffusion in disc beyond middle; posterior 
half of costa suffused dark fuscous, with four pairs of whitish strigulae ; an irregular 
dark fuscous blotch towards termen above middle ; some dark fuscous strigulation, 
and white speckling before termen : cilia dark grey. Hind-wings grey ; cilia 
whitish-grey, a grey subbasal shade. 

At 800 feet; 1 ex. This is doubtless attached to a MjTtaceous shrub, as 
customary. 

Crocidosema plebeiana, Zell. 

At low level; 1 ex. This species, probably South American in origin, is 
now spread through a great part of the world, including Australia and several 
(probably nearly all) of the Pacific islands; it is unquestionably introduced 
with the Hibiscus, on which (and allied genera) it feeds. 

Argyroploce aprobola, Meyr. 

At low level; 8 ex. Originally described from Tonga, but now known 
to occur in Australia and th^ughout the Indo-Malayan region to the Sey- 



274 


Mr. E. Meyrick on 

chelles ; probably Indian in origin. The larva feeds on a number of cultivated 
trees and shrubs, including Mangifera^ Nephelium, Cassia y Cinnamomnniy 
LantanOy etc., and is therefore readily imported with any of these. 


Gelechiadae. 

Stoeberhinus testaoea, Butl. 

At low level: 1 ex. A proper Polynesian insect, recorded from Fiji, the 
Marquesas, and Hawaii, and doubtless spread generally through the islands, 
but not known elsewhere; the larva feeds on dry vegetable refuse, and is 
probably carried about by the natives in their canoes. 


COSMOPTER VOID AE . 


Cosmopteryx aphranassa, n. sp. 

(J. 9 min. Head, thorax dark fuscous, three fine white lines, face pale bronzy. 
Palpi dark fuscous lined white. Antennae blackish ringed white, apical area with 
1 apical joint white, then 3 black, 1 white, 3 black, 1 white. Abdomen ochreous- 
grey. Fore-wings apex caudate ; rather dark grey ; a fine white blackish-edged 
suboblique line from base beneath costa to near band, one median from J of wing 
to near band (the usual third line apparently very short, obliterated, or absent) ; 
a light ochreous-yellow post median band, broad on costa and with costal edge 
white, narrowed downwards and on dorsum only half costal width, edged on both 
sides by white streaks, anterior oblique, followed by a minute black dot on fold, 
posterior with extremities silvery and preceded by black dots, lower somewhat 
anterior; a white line from near beyond this along terrnen to apex : cilia ochreous- 
whitish. Hind-wings white ; cilia ochreous-whitish. 


At low level and 800 feet; 2 ex. Peculiarly characterised by the w'hite 
hind-wings. 


Ulochora perfuga, n. sp. 


(J $. 12-13 mm. Head pearly- whitish, crown greyish-tinged. Palpi slender, 
whitish. Antennae whitish dotted dark fuscous. Thorax pale grey, apical half 
of tegulae whitish. Fore-wings grey or fuscous, somewhat whitish-suffused towards 
base of costa; some undefined elongate dark fuscous suffusion extending from 
end of cell to near apex, and also some along terrnen from tomus : cilia dark grey, 
becoming whitish towards tips. Hind-wings and cilia grey. 


At low level; 3 ex., in poor condition. 


Gracilariadae. 

Gracilaria hilaropis, n. sp. 

$. 12-13 mm. Head ochreous- white, crown more or less suffused purple- 
grey. Palpi smooth, ochreous-white, tip grey. Thorax purple-grey. Fore-wings 
deep fuscous-purple, dorsum mottled dark grey, sometimes aotted light yellowish 
suffusion between the dark mottling, or dorsal area wholly pale yellow transversely 
strigulated purple-fuscous; an irregular oblique yellow blotch near base not 
reaching margins; a somewhat irregular-edged triangular brassy-yellow blotch 
extending on costa from beyond ^ to and reaching } across wing; an irregular- 
oval brassy-yellow blotch almost or quite resting on costa about J : cilia dark 
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grey. Hind-wings dark grey ; cilia grey. Middle femora and tibiae dark purple- 
fuscous, tarsi whitish. 

At 800 feet ; 3 ex. 

Gracilaria crypsidelta, n. sp. 

(J, 13 mm. (Head missing.) Fore-wings dark purple-fuscous, mottled some- 
what lighter fuscous on margins ; an obscure triangular blotch extending over 
median third of costa and reaching § across wing, indicated by very minute trans- 
verse pale brassy-yellowish striation formed of scale-tips, its anterior angle suffused 
whitish-ochreous on costa : cilia fuscous. Hind-wings rather dark grey ; cilia 
grey. Middle femora and tibiae dark purple-fuscous, tarsi whitish. 

At low level ; 1 ex. 


Lyonetiadae. 

Decadarchis pelotricha, n. sp. 

(J. 15-16 mm. Head grey-whitish. Palpi grey, joints white towards base, 
densely tufted with wliite hairs, terminal joint with long expansible grey apical 
tuft. Thorax whitish suffused grey anteriorly. Fore-wdngs whitish ; short grey 
marks from costa at z and middle; some irregular mottling of dark grey scales in 
disc, becoming stronger posteriorly and forming variable irregular elongate blotches, 
and more distinct elongate streaks above and below apex terminating in a round 
black apical spot ; dark fuscous lines along costa jmsteriorly and termen : cilia 
white, with entire dark fuscous postmedian and apical lines. Hind-wings 5 and 6 
stalked; grey-wliitish, greyer posteriorly: a pencil of long light greyish-ochreous 
hairs extending along costa from base to §, beneath this some short white hairs; 
cilia whitish. 

At 800 feet; 3 ex. 

Decadarchis sphenacma, n. sp. 

O V. 15-26 mm. Head ochreous-whitish. Palpi grey-whitish, second and 
terminal joints densely tufted with w^hite hairs. Thorax white or grey-whitish. 
Fore-wings white, partially tinged whitish-oelireous, sometimes a dorsal streak of 
greyish suffusion ; extreme covstal edge dark fuscous towards base ; a small dark 
fuscous elongate mark on middle of costa: margins of cell posteriorly slightly 
speckled dark fuscous; a fine line of blackish speckling between veins 5 and 7 
(6 absent as usual) to apex, forming a short strong projc^cting black bar at a{>ex; 
a few blackish specks on terminal edge : cilia w^hite, some dark fuscous and blackish 
speckling, especially at apex beyond bar. Hind-wdngs 5 and 6 stalked ; light grey, 
tinged whitish tow'ards termen ; cilia grey-whitish, round apex w^hite. 

At low level ; 4 ex. 


Galapagos Islands. 

These islands lie on the Equator at a distance of about 500 miles from 
the Pacific coast of South America. Though not individually large, they are 
rather numerous and cover a not inconsiderable space; they have therefore 
a fair chance of intercepting insects blown out to sea, and are open to the 
whole broadside of the continent, nor is 500 miles too far for even fragile 
insects to be carried safely; there is no other land within reach of them, and 
it is therefore reasonable to expect that they would possess a fair fauna of 
exclusively American type. This expectation is fulfilled, as of the 11 species 



276 


Mr. E. Me 3 rriok on 

in recognisable condition (there are 2 specimens not determinable) one is 
a common American insect which may perhaps have been introduced by 
man, and the other 10 are apparently peculiar endemic forms of American 
genera. None show any affinity to recognised Polynesian genera. 


List of Species, 

Pterophoridae. 

Triohoptilus derelictos, n. sp. 

<J. 13 mm. Fore- wings rather dark brown, becoming dark fuscous on posterior 
half; a very fine blackish linear mark in disc towards cleft; a short white dash 
on costal edge beyond cleft; fasciae of white irroration crossing both segments 
at ^ and § ; some white scales at apex : cilia grey, mixed white at both fasciae 
and suffused white at apex of both segments, some black scales irregularly strewn 
between these. Hind-wings fuscous irrorated dark fuscous ; cilia light fuscous, on 
dorsum of third segment a minute tooth of one or two blackish scales at J. 

Charles Island, July; 1 ex. 

Pterophorus nephogenes, n. sp. 

cj. 18-19 mm. Head, palpi, thorax white irrorated dark fuscous. Fore-wings 
cleft to before |, first segment rather narrow, pointed, second rather broad; fuscous 
irrorated white, and sprinkled dark fuscous; costal edge suffused dark fuscous 
from base to beyond cleft ; a small spot of white suffusion on fold at J, accom- 
panied by a few black scales ; a suffused white dot at base of cleft, preceded by a 
few black scales; a slight median streak of dark suffusion in first segment : cilia 
pale greyish, partially suffused or barred white, some indistinct dark fuscous basal 
dots. Hind-wings grey ; cilia light grey. 

Albemarle and Charles Islands, July, August; 5 ex. Perhaps allied to 
eupatorii, 

Tortricidae. 

Platynota colobota, n. sp. 

cJ. 13 mm. Head, palpi, thorax dark fuscous. Fore-wings rather elongate, 
dilated, costa with narrow fold from base to beyond middle, termen rather oblique ; 
10 absent (coincident with 11); brown suffused fuscous, costa suffused darker 
fuscous; indistinct scattered transverse strigulae of dark fuscous irroration, 
especially towards costa posteriorly : cilia fuscous. Hind-wings grey, paler and 
ochreous-tinged towards base ; cilia grey. 

Albemarle Island, July; 1 ex. The specimen is in indifferent condition, 
but is recognisable by structure ; it possesses the frontal ridge, stalked veins 
7 and 8 of fore-wings, and anastomosis of 8 with cell before middle in hind- 
wings as in the type of PlcUynota, and agrees closely in the other details of 
neuration ; it can thus be identified with the genus without regarding the loss 
of vein 10. 


Eucosmidae. 

Crocidosema synneurota, n. sp. 

^ $. 11-12 mm. Fore-wings 3 and 4 coincident towards apex; costal fold of 
cJ extending to J, tufted with rough scales externally; pale brownish, costa with 
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strong oblique dark fuscous stri^lae, a small round blackish apical spot; basal 
patch represented by a quadrate dark brown antemedian dorsal blotch ; an irregular 
trian^lar dark brown praetornal blotch ; ocellus pale, edged anteriorly by a leaden 
streak, containing three short linear blackish marks, some dark brown suffusion 
and black scales above this. Hind-wings grey; basal tuft in (J as in plebeiana, 

Albemarle and Indefatigable Islands, July, August ; 3 ex. (1 2 9)- These 

are all in damaged condition, and the above description is incomplete, but 
sufficient to distinguish the species; the neural peculiarity of veins 3 and 4 
of fore-wings is constant in all the specimens, and is not shown in any examples 
of plebeiana that I have examined ; the well-defined blackish apical spot also 
catches the eye. 

Gelechiadae. 

Aristotelia naxia, n. sp. 

cJ. 11 mm. Head, thorax grey. Palpi whitish, second joint with two blackish 
bands (terminal broken). Fore-wings grey irrorated white ; markings blackish 
edged white suffusion ; a slender entire oblique transverse streak at -J ; an oblique 
fasciate streak from costa at J to fold, from its apex a lobe projecting obliquely 
upward to middle of disc, tipped by black first discal stigma, this streak terminated 
beneath by a brownish-ochreous thick longitudinal subdorsal streak nearly reaching 
postmedian fascia ; a transverse fascia at §, narrowed in disc and interrupted with 
brownish-ochreous beneath black second discal stigma; an inwards-obbque 
triangular blotch from costa before apex. Hind-wings and cilia grey ; an expansible 
grey-whitish hairpencil from base of costa. 

Charles Island, July; 1 ex. Apparently nearest vicana\ the specimen is 
imperfect, but the oblique subbasal streak reaching dorsum, and the hairpencil 
of hind-wings are distinguishing characters. 

Gelechla protozona, n. sp. 

(J $. 13-15 mm. Head whitish or ochreous-whitish. Palpi whitish, second 
joint with scales little rough beneath, basal half and a subapical ring suffused dark 
fuscous, terminal joint with three dark fuscous bands. Thorax dark purplish- 
fuscous. Abdomen light ochreous-yellowish, segmental margins suffused grey. 
Fore-wings dark purplish-fuscous ; a direct white entire fascia at J ; white trans- 
verse spots on costa at middle and |, a triangular spot on dorsum rather beyond 
first of these, and sometimes one or two white scales at tornus opposite second : 
cilia grey, some white suffusion beneath apex. Hind- wings over 1, apex obtuse, 
termen hardly sinuate ; light grey ; cilia pale greyish-ochreous. 

Albemarle Island, August; 3 ex. Allied to cercereUa, 

Gelechia gnathodoxa, n. sp. 

9 , 10 mm. Head white. Palpi white, second joint with basal half and an 
imperfect subapical ring dark fuscous, terminal joint with median and subapical 
blackish rings. Thorax blackish. Fore-win^ blackish ; a moderate white trans- 
verse fascia at connected by a strong irregular-edged dorsal streak with a 
trian^lar white spot at J of dorsum reaching half across wing, this connected by a 
fine line with a white tomal spot ; white spots on costa at middle and J, latter 
opposite tornal : cilia ochreous-whitish, on costa grey. Hind- wings over 1, termen 
hardly sinuate ; grey ; cilia white. 

James Island, July ; 1 ex. Allied to preceding. 
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Blastobasidae. 

Blastobasis erotospila, n. sp. 

(J. 10 mm. Head grey-whitish. Palpi grey, terminal joint as long as second, 
moderate, pointed. Antennae with moderate subbasal notch. Thorax grey- 
whitish, anterior margin suffused dark grey. Fore-wings grey speckled whitish ; 
a dark fuscous elongate mark on costa above plical stigma; stigmata moderate, 
dark fuscous, plical obliquely before first discal, an additional dot beneath and 
slightly before second discal, these two connected with costa and dorsum respectively 
by cloudy rather dark grey opposite spots : cilia pale grey. Hind- wings grey ; 
cilia pale grey. 

James Island, July; 1 ex. Nearest the Brazilian cmnmendata. 

H YPONOMEUTID AE . 

Atteva hysginiella, Wall. 

Albemarle, James, and Indefatigable Islands, up to GOO feet, July ; 23 ex. 
Described by Wallengren as being from Panama, but I am not aware that the 
occurrence of this striking insect on the American continent has ever been 
confirmed, and am strongly of opinion that the record of locality is erroneous; 
under the name of sylphans it was described by Butler from the (Galapagos, 
which is evidently its real home in any case. 

Atteva monerythra, n. sp. 

$. 26-28 mm. Head dark indigo-blue, sides of crown, two spots on forehead 
and two on lower edge of face pale yellow. Palpi blackish, white posteriorly and 
towards base of joints. Thorax dark indigo-blue, collar on sides towards tips, 
and two posterior stripes sometimes connected by bar pale yellow. Abdomen 
blue-blackish, a lateral stripe and ventral series of blotches yellowish-white. 
Anterior coxae orange in front. Fore-wings dark indigo-green ; markings pale 
yellow, viz. a streak below costa from near base to ^ variably interrupted into 
spots or dots, an irregular streak in disc from J to a submedian streak from 
near base to jj, a subdorsal streak (dorsal near base) to middle or j, an irregular 
spot towards apex, and a group of dots before lower half of ter men ; a small red 
spot beneath costa at J ; several variably connected white dots along costa towards 
apex : cilia white, basal half dark fuscous. Hind-wings subhyaline white, tinged 
grey on posterior half, veins on posterior half and a terminal fascia becoming 
broader towards apex dark fuscous ; cilia white, basal half dark fuscous on termen. 

Charles Island, July; 3 ex. Closely related to hysginieUa, but larger and 
immediately distinguished by the absence of the antemedian and tornal red 
spots of that species, in which also the anterior half of hind-wings and dorsal 
cilia are tinged grey. Charles Island is small and about 40 miles distant 
from the three given above as localities for hysginidla, which are relatively 
larger and about 15 milee distant from each other; hence it appears that 
monerythra may be supposed to be a descendant of hysginiella modified in 
isolation. 

Tineidae. 

Xylesthia pninlramiella, Clem. 

James Island, July; 2 ex. These do not seem to differ appreciably from 
continental examples; the larva feeds in dead wood of various trees, and 
might perhaps be introduced in drift wood or by man. 
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ON SOME AUSTRALIAN COLEOPTERA COLLECTED BY CHARLES 
DARWIN DURING THE VOYAGE OF THE “ BEAGLE ” 

By Arthur M. Lea. 

[Read June 2nd, 192fi.] 

The British Museum having at various times sent to me for identification 
specimens taken by Darwin, mixed with others, I suggested to Mr. Arrow 
that it appeared desirable to identify all the remaining Australian beetles 
taken by the great naturalist and deposited in that institution. To this he 
agreed and they were sent to Adelaide in 1921, but, o^ing to a long absence 
from Australia and other unforeseen circumstances, I was unable to finish 
dealing with them till early in 1926. The specimens sent were all small, and 
in fact Mr. Arrow wTote : — 

“ Darwin did not give his collection to the Museum, but allowed different 
individuals to take particular groups which interested them, and the unsorted 
mass of minute specimens was given to O. R. Waterhouse, only coming here 
in 1887,” 

In addition to the specimens taken by Darwin, I have, when some of the 
same species were available, noted those from several Australian collections; 
but, unless expressly stated to the contrary, types of all the new species have 
been returned to the British Museum. 

A few specimens were in such bad condition that they could not be identified 
with certainty, or it was inadvisable to make them into types; these were 
passed over without comment. 


List of SpecU\s. 

Carabidae. 

Bradyoellus promtus, Er. Hobart. 

IIydrophilidae. 

Ochthebius macrognathus, n. sp. 

(J. Black with a slight metallic gloss and extremely short, ashen pubescence, 
legs reddish, scape flavous. 

Head with two longitudinal impressions, a small shining tubercle near each 
eye, these very prominent ; punctures rather dense but partially concealed. Man- 
dibles strongly projecting, inner edge straight, outer arched, concave above and 
convex below. Scape slightly curved and slightly longer than the rest of antenna. 
Prothorax strongly transverse, sides strongly rounded in front, and arcuate to 
base, with five longitudinal impressions; punctures dense, but in places |>artly 
concealed. Elytra at base scarcely wider than widest part of prothorax, slightly 
dilated to beyond the middle and then narrowed to apex, a shallow depression 
near the suture at the basal third ; with fairly large punctures in sharp -striae ; 
interstices flat, wider than seriate punctures, with crowded and minute punctures, 
licngth, 2-2-25 mm. 

$. Differs in having the eyes less prominent, the jaws not projecting, and the 
legs somewhat thinner. 
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Hah, — Tasmania : Hobart. 

The prominent jaws of the male, the exserted parts of which are about as 
long as the eyes, render this species very distinct from the three Australian 
species named by Blackburn (0. australis^ brisbanensis, and novidus). Most 
of the upper surface is subopaque, the metallic gloss is coppery, or coppery- 
red, or greenish ; the middle of the metasternum and the tip of the abdomen 
are highly polished, the rest of the under surface is opaque. The median 
impression of the pronotum is continuous from base to apex, but is distinctly 
narrowed in the middle, more strongly on some specimens than on others; 
the impression on each side of it is slightly curved, and is usually interrupted 
near the base ; the outer one on each side is shorter than the others, owing to 
the arcuation of the sides near the base; in addition there appears to be a 
feeble impression close to the antero-lateral margin. Specimens of the species 
were also taken by Mr. H. H. D. Grijffith on Mount Wellington. 

Five specimens from New South Wales (Goobang, Macleay Museum, and 
Sydney, A, M, Lea)y differ in being somewhat larger (up to 3 mm.), with still 
more prominent jaws in the male (the exserted parts being decidedly longer 
than the eyes), the constriction in the median groove of the pronotum 
more pronounced ; but these features do not appear to be of more than varietal 
importance. 

Hydrochus serricoUis, Lea. Launceston. 

Paracymos lindi, Blackb. Sydney. 

SiLPHIDAE. 

Clambus australiae, n. sp. 

Black, under surface of head, antennae and most of legs of a more or less dingy 
pale brown. Upper surface glabrous, under surface minutely pubescent. 

Prothorax and elytra finely shagreened and with numerous small punctures, 
a very fine stria on each side of suture. Metastemum opaque, abdomen shining, 
licngth, 1 mm. 

Hab. — Western Australia: King George’s Sound (C. Darwin) \ cotype in 
British Museum. South Australia : Ooldea (A. M, Lea), Type, I. 15984, in 
South Australian Museum. 

Slightly larger than C. simsoni, from Tasmania, but intensely black and 
with dingier legs; C, (ierensis, also from Tasmania, is somewhat similarly 
coloured, except that the sides of the prothorax are xisually pale, but it is a 
conspicuously larger species, with the sutural striae quite distinct under a 
lens. The el 3 rtral punctures and striae are here scarcely visible under a lens, and 
the shagreening not at all, but under a microscope they are suflSciently distinct. 

SCAPHIDIIDAE. 

Seaphlsoma Instabile, n. sp. 

Blackish, apex of elytra (but not extreme apex) flavous, legs and antennae 
more or less reddish. 

Antennae long and thin, eighth joint decidedly smaller than the preceding and 
the three following ones. Prothorax apparently impunctate. lUytra with a 
narrow stria on each side of the suture; punctures very minute. Length, 1*5 mm. 

Hab. — Tasmania : Hobart. 
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In addition to two specimens taken by Darwin, there are under examination 
twenty others taken by myself from Tasmania (Anon River, Chudlei^ and 
Devonport), New South Wales (Sydney) and Western Australia (Mount Barker 
and Bridgetown). Many of these are coloured as the type, except that the 
pale apical part varies, it usually appears as a subapical fascia (narrowly 
interrupted at the suture) with the tips infuscate, or the infuscations may 
appear as two transverse unequal spots on each elytron ; on some specimens 
the flavous parts appear as two transverse subapical spots, narrowed towards 
but not touching the suture, and dilated to the sides, where each occupies 
about one-fourth of the length of the elytron. The general colour, however, 
varies, till some specimens are of a bright pale castaneous, with the apical 
part of the elytra almost white, the tips just perceptibly infuscate. Two 
Tasmanian specimens are bright castaneous, with the pronotum dark brown 
(its base and apex narrowly bright castaneous), and the flavous apex occupying 
almost one-third of the elytra. The elytral punctures are sparse and very 
minute, under a lens of 12 diameter power they are just visible from certain 
directions. The species is the size of S, bryophagum, but not uniformly 
red, and the antennae are longer and thinner. The colours of some specimens 
approach those of S. novicum, but the pale tips of the elytra cover a greater 
amount of surface, and the size is decidedly less. 

Phalacridae. 

Phalaenis oorruscans, Panz. King George s Sound. 

Litochrus sydneyensis, Blackb. King George's Sound. 

Lathridiidae. 

Corticaria australis, Blackb. Sydney. 

Dermestidae. 

Anthrenus ocellifer, Blackb. Hobart. 

SCARABAEIDAE. 

Automolus humilis, Blanch. Sydney. 

BurRESTIDAE. 

Germarioa lilliputana, Thoms. Sydney. 

Cisseis puella, Kerr. Sydney. 

Dascillidae. 

Cyphon feuastratus, Blackb. King George's Sound. 

Malacodermidae. 

Lalus clnotus, Redt. Sydney. 

Hypattalus aMominalls, Er. Hobart. 
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Ptinidae. 

Dryophilodes squalidus, n. sp. 

Black, antennae and legs obscurely diluted with red. Moderately clothed 
with dingy, subdepressed pubescence. 

Antennae moderately long. Prothorax moderately transverse, sides (as viewed 
from above) rather acutely produced in middle and arcuate towards base, hind 
angles acute; with crowded punctures somewhat larger than on head. Elytra 
distinctly wider than prothorax, parallel-sided to near apex; with crowded and 
rather small punctures, somewhat stronger near base than elsewhere, and nowhere 
seriate in arrangement. Length, 3*25-3*75 mm. 

Hab , — Tasmania : Hobart. 

One specimen was taken by Darwin, other specimens before me are from 
Hobart and Mount Wellington (A. 31. Lea), and Adelaide (Rei\ T. Blackburn), 
On one Hobart and one Adelaide specimen the elytra are very obscurely 
diluted with red posteriorly, on the one taken by Darwin the elytra are entirely 
black, all three have the apex of prothorax obscurely reddish, the specimen 
from Mount Wellington is entirely of a dull browm, the legs and abdomen 
somewhat paler than the other parts; one Adelaide specimen, probably 
immature, is still paler, with the abdomen almost flavous. 

Dryophilodes angustus, n. sp. 

Dull reddish-castanoous, stcnia infiiscatc. (3othed with very short, pale, 
depressed pubescence. 

Head with small crowded punctures. Eyes small and prominent. Antennae 
long and thin. Prothorax scarcely wider than long, sides moderately rounded, 
hind angles more than 90^, a vague depression on each side of middh* near base; 
punctures as on head. Elytra long, narrow, and parallel-sided, with crowded and 
small punctures ; in addition towards the base with inconspicuous rows of larger 
ones, that vanish before the middle. Length, 1*75 mm. 

Hob . — Tasmania : Hobart. 

A single specimen was obtained. From above, its head appears to be 
entirely concealed, but the outer edges of the eyes are just visible; the seriate 
arrangement of the elytral punctures is rather faint. 

A specimen recently taken on Cradle Mountain (Tasmania) appears to 
belong to the species, but differs from the type in being darker, with the head, 
scutellum, basal two-thirds of prothorax and most of the under surface, black; 
the prothorax is also somewhat wider, with its middle slightly wider than the 
elytra, instead of the same width; it is probably a male, and the type is 
probably a female. 

CURCULIONIDAE. 

Encosmia ventralis, n. sp. 

(J. (‘astaneous. Moderately clothed with stramineous and inconspicuous brown 
scales on upper surface, becoming white on under parts. 

Rostrum slightly shorter than prothorax, with fine carinae and almost con- 
cealed rows of punctures on basal three-fifths, elsewhere with minute naked 
punctures. Prothorax about as long as the median width, with crowded punctures. 
Elytra rather narrow, and parallel-sided to near apex, with rows of large sub- 
quadrate punctures, wider than interstices, but in parts slightly obscured. Second 
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segment of abdomen feebly convex in middle, and shorter than fifth. Length, 
l'75-2 mm. 

$. Differs in being somewhat stouter, rostrum slightly longer and thinner, 
clothed only at extreme base and non-carinate, abdomen rather strongly convex, 
and second segment along middle the exact length of fifth. 

Hab. — Tasmania : Hobart (C. Darwin), cotype in British Museum, Strahan 
in April and Launceston in October {Aug, Simson). Type, I. 15987 in South 
Australian Museum. 

In his table of the genera of the Australian Erirhinides Blackburn * noted 
the abdomen of Encosmia as having “ Apical ventral segment shorter than 
second segment.” This is decidedly so in the female of the typical species, 
E, adelaidae, and just percejitibly so in the male. In the present species, 
however, the apical segment is slightly longer than the second in the male, 
and practically the same length in tlie female. The present species differs also 
from adekiidac in being consistently smaller, clothing different, legs longer, 
and rostrum and antennae shorter. It is fairly close to E. blackburni, but is 
much smaller and the two basal segments of abdomen of the male are not 
concave in the middle; it is still closer to E, albifascia, but the scales are 
narrower and differently arranged on the elytra, the second segment of the 
abdomen of the female is smaller, and the fifth of the male larger. The scales on 
the upper surface are so narrow that they appear to be depressed setae rather 
than true scales; the brownish ones so closely resemble the derm on which 
they rest that the surface there looks denuded : as a result the el)d:ra appear to 
have numerous small spots or lines of pale scales, which in places may form 
interrupted fasciae, but they are easily abraded. At first glance, owing to 
its denser clothing, the club appears to be slightly darker than the rest of the 
antenna, but on close examination it is seen to be of the same colour. 

Storeus metasternalis, n. sp. 

Q. Bcddish-castaneous, inotasterniuu blackish. Moderately clothed with fawn- 
coloured and soinew^hat darker scales, intersper.sed with some paler spots, some on 
sides snowT-wdiito : with short, stiff, semi-erect setae. 

Kostruin slightly longer than prothorax, almost straight, parallel-sided; with 
fine carinae ])artly concealed by clothing, and continuous to insertion of antennae 
(about onc-fourth from apex), beyond w'hich there are punctures and no clothing. 
First joint of funicle obtriangular, about as long as three following combined. 
Prothorax moderately transverse, sides strongly rounded; with dense, partially 
concealed punctures. Elytra almost parallel-sided to beyond the middle; with 
rows of large, partially concealed ])unctures. Intercoxal process of mesostemum 
sloping, depressed below coxae. Abdomen with well-defined punctures, the two 
basal segments with a shallow^ depression, the three median ones slightly arched. 
Femora stout, unarmed. Length, 3 mm. 

Hab. — Tasmania (unique). 

An ordinary looking species but easily distinguished by the snow^y 
spots on the sides, and the dark metasternura. In a previously given table of 
the genus f it could be associated with S. 'panidus, from which it differs in 
size, colour, clotliing, and parts of the under surface. On the elytra, as seen 
from above, there are about sixteen pale spots (some rather inconspicuous) of 
which eight form a V, the junction of which is on the suture at about one- 

♦ Blackb., Trans. Roy. Soc. S. AutU., 1894, p. 148. 
t Lea, Trans. Roy. Soe. S. Anst., 1899, p. 187. 
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third from the apex ; between it and the base there are remnants of another 
V; on each side four snowy spots are conspicuous, one on the prostemum 
adjacent to the coxa, one on the side of the mesosternum, one on the third 
interstice from the side, and level with the apex of metastemum, and one on 
the marginal interstice, level with the apex of the first ventral segment. The 
interstices are not quite of even width throughout, but are feebly dilated 
beneath the pale spots. The front of the prosternum is not depressed in the 
middle, but there is a feeble ridge between each coxa and the apex. 

Storeos variabilis. Lea. — An unusually small female, from King George’s 
Sound, appears to belong to this species. 

S. brachyderes, Lea. Tasmania. 

Cyttalla griseipila, Pasc. — A specimen labelled “Australia,” but probably 
taken in New Zealand. 

Epamaebus ziczac. Lea. Hobart. 

Orichora trivirgata, Pasc. King George’s Sound. 

Ethadomorpha clauda, Blackb. King George’s Sound. 

Desiantha malevolens, Lea. Australia. 

Antyllis latipennis, n. sp. 

Reddish-castaneous ; head, base of rostrum and prothorax (except apex) black. 
Densely clothed with scales and setae. 

Head with dense, normally concealed, punctures. Rostrum rather thin, parallel- 
sided, slightly curved and slightly longer than prothorax; with dense, partially 
concealed punctures from base to antennae, in front of these with sparser and 
smaller but unconcealed punctures. First joint of antenna stouter and slightly 
longer than second. Pro thorax slightly wider than long, base distinctly wider 
than apex; punctures crowded but normally concealed. Eljd^ra much wider than 
prothorax, about one-fourth longer than wide. Length, 3 mm. 

Hab . — Western Australia : Swan River (unique). 

Slightly longer than A, setosa, A, togata, A. beUa, and A. variabilis, and 
the elytra decidedly wider in proportion; A. aUernata is very different, and 
possibly not even congeneric. The presence of elytral setae distinguishes it 
from A. griseola, and the black parts from A. aurulenta, according to 
description. The sides of the metasternum are somewhat darker than 
the middle, and the club is slightly darker than the rest of the antenna. The 
scales on the elytra are of a golden brown, in certain lights and places appearing 
greyish, although without distinct spots or patches; on the sides and middle 
of prothorax they are mostly whitish, on the head, under surface and legs 
they are white. The setae are mostly semi-erect or slightly curved, on the 
elytra they are confined to a single row on each interstice and are mostly 
pale; on the prothorax, head and rostrum, they are mostly blackish. The 
elytral punctures appear through the scales as narrow cuts, much narrower 
than the striae, but if the scales were removed would probably appear much 
larger and of different shape. As the two basal segments of its abdomen are 
slightly depressed in the middle the type is probably a male. 

Thechla brevirostris, n. sp. 

Dark reddish-brown. Densely clothed with whitish-grey scales; a few short 
setae at tips of elytra and on legs. 

Eyes Bubelliptic and rather coarsely facetted. Rostrum slightly curved, com- 
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paratively stout, about thrice the length of the basal width. First joint ol funicle 
not much shorter than the club. Prothorax about as long as the basal width, 
base feebly trisinuate, sides gently rounded and decreasing in width to apex; 
with crowded punctures indicated through clothing. Elytra elongate-cordate, 
apex distinctly notched, interstices even; with rows of large punctures, much 
wider than interstices, but appearing much smaller through clothing. Two basal 
segments of abdomen with a wide shallow depression. Legs short, third tarsal 
joint evenly rounded at apex, and distinctly longer than second. Length 
(without rostrum), 3 ram. 

Hob. — Western Australia : King George’s Sound (unique). 

Nearer T. cinerascens than any other described species of the genus, but 
much more robust, rostrum decidedly stouter and slightly shorter, and eyes 
somewhat larger and with larger facets. 

Thechia longirostris, n. sp. 

Dark reddish-brown. Densely and uniformly clothed with whitish grey scales. 

Eyes subelliptic. Rostrum moderately curved and rather long and thin. 
Two basal joints of antenna not quite the length of club. Prothorax about as 
long as wide, sides gently rounded, base bisinuate; with crowded punctures, 
indicated through clothing. Elytra rather narrow, sides parallel to beyond the 
middle, apex conspicuously notched ; with rows of large punctures, feebly indicated 
through clothing. Two basal segments of abdomen with a wide shallow depression. 
Legs short, third tarsal joint rounded at apex. Length, 3 mm. 

^a6.— Western Australia : King George's Sound (unique). 

Differs from the preceding species in being much narrower, with sides of 
elytra parallel for more than half their length, and with longer and thinner 
rostrum (this is more than four times as long as its basal width). The types 
of both species have a shallow depression on the abdomen, so they are pre- 
sumably males. It is decidedly narrower than T, cinerascenSy and with some- 
what thinner rostrum than its male. 

T. pygmaea, Pasc. Hobart. 

Olanaea, sp. — A single sjiecimen from King George’s Sound appears to be 
a female of this genus, but, as it is in rather poor condition and probably 
belongs to the same species as some males in my collection that have more 
variegated elytral scales, it was considered undesirable to name it. 

Cydmaea cara. Lea. Sydney. 

C. dlversa, Blackb. King (Jeorge’s Sound. 

€• posilia, Pasc. Sydney, 

BmpoUs leaiy Blackb. Australia. 

BUesehodes tenuistriatus, Lea. Hobart. 

Tyehius mlnuUssimus, Boh. Tasmania. 

Rhamphos setistriatus, n. sp. 

Black, basal two-thirds of antenna flavous. Upper surface with very short 
clothing, seriate in arrangement on the elytra. 

Head with crowded punctures. Eyes almost touching at base. Rostrum narrow, 
its tip obscurely diluted with red, and resting on mesosternura. Prothorax much 
wider at base than at apex, the sides rounded posteriorly ; with crowded punctures ; 
median line not traceable. Elytra with outlines continuous with those of pro- 
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thorax, sides dilated to near apex ; punctate-striate, interstices distinctly punctate. 
Length, 1*2 mm. 

Hab, — Tasmania : Hobart. 

The type is about the length of the British R. ferrugineus, but not quite so 
robust ; in size it is much the same as R. perpusillus, but it is more conspicuously 
clothed, and the greatest width of the prothorax is more distant from the 
base ; from R. acaciae it differs in being decidedly wider, and in the clothing. 
Of two specimens from South Australia (Murray Bridge, A. M. Lea) one agrees 
perfectly with the type, but a second is rather narrower and more sparsely 
clothed (possibly due to abrasion). 

R. acaciae. Lea. Hobart. 

R. perpusillus, Base. King George’s Sound. 

Microberosiris exilis. Lea. King George’s Sound. 

Decilaus moluris. Lea. King George’s Sound. 

Calandra oryzae, Linn. King George’s Sound. 


Anthribidae. 

Xynotropis micans, Blackb. Tasmania. 
Araeocerus lindensis, Blackb. Tasmania. 


Chrysomeudae. 

Monolepta subsuturalis, Blackb. — A specimen from Sydney is possibly an 
immature one of this species, as its under surface, except for a slight 
infuscation of the abdomen, is entirely pale, and its scutellum is scarcely as 
dark as the suture, this being less conspicuously infuscate than is usual in 
the species. Typical specimens have been taken in New South Wales and 
Tasmania, as well as in Victoria. 

M. nigricornis, Blackb. Tasmania. 

M. ordinaria, Blackb. Hobart. 

M. sordidula, Blackb. Sydney. 

Rhyparida commutabilis, Lea.— A specimen of this species was taken at 
Hobart and is the only one of the genus 1 have seen from Tasmania. 

Ditropidus inconspicuus, Lea. Sydney. 

D. jacobyi, Baly. King George’s Sound. 

D. lentulus, Ghp. Sydney. 

D. minutus, Lea. Hobart. 

D. striatopunctatus, Lea. Sydney. 

Coenobius spissus. Lea. Sydney. 


COCCINELLIDAE. 

Rhizobius subhirtellus, n. sp. 

Reddish-flavouB, elytra piceous, with a coppery gloss, suture narrowly black. 
Moderately clothed with whitish, semi-decumbent pubescence ; elytra, in addition, 
with numerous erect but not very long setae. 

Head almost vertical, with fairly distinct punctures. Prothorax about twice 
as wide as the median length ; punctures much as on head. Elytra rather strongly 
convex; punctures scarcely denser than on prothorax, but more sharply defined. 
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Abdomen with coxal lines almost touching apex of basal segment. Length, 
1*5-2 mm. 

Hah. — Western Australia : King (leorge’s Sound. 

A briefly ovate species, in general appearance like unusually small specimens 
of R. hirtdlus, but slightly wider, and the erect setae shorter and less numerous ; 
it is about the size of R. nilidn.s and R. plebejus^ but the head and prothorax 
are conspicuously paler than the elytra; the latter are usually paler about 
the apex than elsewhere (except for the suture, which is narrowly dark 
throughout). The elytral pubescence is slightly waved. Two specimens were 
sent, and I have taken others on Garden Island and Swan River. 

Rhizobius debiliS) Blackb. — Two specimens from Sydney are rather larger 
than u.sual, but appear to belong to this common and widely distributed species. 

R. alphabeticus, Lea. Hobart. 

R. occidentalis, Blackb. King George’s Sound. 

R. pulcher, Blackb. Hobart. 

R. ventralis, Er. Sydney, 

Scymnus flavoiaterus, n. sj). 

Black, most of head, antennae, palpi, front angles of prothorax, and parts 
of legs more or less flavous. Moderately clothed with short, white, semi-decumbent 
pubescence. 

Head flattened, with rather sharply defined ]>unctures. Prothorax about twice 
as wide as th(‘ in(‘dian length ; jmnctures fairly dense and sharply defined. Elytra 
rather narrow, suture feebly carinate posteriorly; with crowded and sharply 
defined punctures. Prosternuni with median ridge wide, but vanishing in front. 
Abdomen witli coxal lines almost touching apex of basal segment subapical 
segment incurved to middle. Length, 2-2*25 mm. 

9 . HilTers in being slightly more robust, head and prothorax entirely black, 
and subapical segment of abdomen straight at apex. 

Hah.- Ta.smania : Mount Wellington. 

A rather narrow subparallel species. The sexual variations in colour are 
much as in some forms of S, farifrons, but it is very distinct from that species 
by its flatter, narrower, and more parallel-sided form, sparser clothing, coarser 
punctures, etc. Its size and outlines are much as in aS. aurugineus, but the 
colours and punctures are very different. On the male the legs are mostly 
pale, the hind femora are deeply infu.scate, the other femora and the tibiae 
are paler, but mostly darker than the antennae; on the female usually the 
only parts of the legs that are conspicuously pale are the tarsi. Each front 
angle of the prothorax of the male is always pale, but the pale portion varies 
in extent and intensity. One specimen has the elytra very dark, but scarcely 
black, and the front angles of the prothorax, but not the head, obscurely 
flavous ; it is probably an immature female. There are no erect setae amongst 
the pubescence. One specimen was sent, but the species is common on and 
near the summit of the mountain. 

Scymnus maestus, n. sp. 

Dark ca.staneous-brown, tarsi flavous, head, prothorax (the sides obscurely 
paler), suture and most of under surface black or blackish. Moderately clothed 
with whitish pubescence. 
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Head shining and with distinct punctures. Prothorax at base about thrice 
the width of the median length, with fairly numerous but minute punctures. 
Elytra moderately long, with fairly dense, sharply defined, punctures. Abdomen 
with coxal lines touching margin of first segment, the suture between this and 
second segment feeble in middle. Length, 1-25 mm. 

Hob , — Tasmania : Hobart. 

A briefly elliptic, feebly convex, species, about the size of S. vagans, but less 
convex, and upper surface not uniformly dark; from very small specimens 
of S. flavifrons it differs in being more evenly convex and having decidedly 
coarser punctures; S, duties in general appearance is very similar, but is 
usually slightly larger and its elytral punctures are decidedly smaller. The 
difference in colour between the sides and disc of prothorax, although suffi- 
ciently distinct, is not sharply pronounced on any of the specimens before me, 
in fact the whole upper surface, at first glance, appears black or blackish; 
the clothing on all appears to be somewhat abraded. Three specimens were 
sent, and I took one on the Huon River. 

Scymnus flavifrons, Blackb. — Many specimens of this variable and widely 
distributed species were obtained at Sydney, Hobart and King George’s 
Sound. The elytra are frequently somewhat reddish about the tips, but this 
is often obscure, and sometimes not traceable. The flavous parts of the 
prothorax of the male vary considerably in extent and are sometimes confined 
to the sides, although usually margining the apex as well. On many specimens 
the whole upper surface is more or less obscurely reddish-brown, usually with 
the prothorax infuscate in the middle. Three unusually large females were 
taken in Tasmania, but I have seen other Tasmanian specimens quite as 
large. 

S, elutus, Lea. Sydney. 

S, notescens, Blackb. Sydney. 

S. vagans, Blackb. Hobart. 

Novius bellus, Blackb. Sydney. Regarding red as the ground-colour of 
the elytra of this beautiful little species, the black markings are in three 
portions : a sutural vitta (common to both) dilated near the base and narrowed 
to the apex, and an irregular line commencing on the middle of the base of 
each elytron, obliquely directed outwards, then curved round so as to join the 
sutural vitta near the apex (on some specimens its connection with the vitta 
is thin and faint, on others it is wider and well-defined), it is usually obscurely 
connected with the side at the apical third, at the basal third it sends out a 
long spur, usually free at its tip, but occasionally again touching the vitta 
near apex, so that a red spot is completely enclosed. 

N. sanguinolentus, Muls. Sydney. 

Seranglum mysticum, Blackb Sydney. 

S. obscuripes, Lea. Sydney. 
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A NEW SUBFAMILY OF BYTHOSCOPIDAE (JASSOIDEA, 

HOMOPTERA) 

By W. E. China. 

(Published by permission of the Trustees of the British Museum.) 

[Read June 2nd» 1926.] 

With Five Text-figures. 

The subfamily Eurymelinae, which is entirely confined to Australia and 
Tasmania, is of great interest to the specialist in Jassoidea. Although, owing 
to the facial position of the ocelli, this group has been regarded as a division 
of the Bythoscopidae, it presents certain fundamental characters which are 
entirely different from those found in the rest of the Jassoidea, or even the 
Bythoscopidae, and probably warrants elevation to family rank. The thick 
robust hind tibiae, with their distinct spur-like teeth {fig. 1, c, d and e), 
correctly suggested to past workers a resemblance to the Oercopidae, but, as 
pointed out by Kirkaldy,* the hind tibial spurs in the Eurymelinae possess 
mobile spines at their apices, whilst in the C’ercopidae they are without such 
spines. Dr. Pruthi,t in his monumental work on the genitalia of the 
Rhynchota, has now shown that although in the reduction of the basal 
plates, and in the flap-like subgenital plates, the subfamily approaches the 
Cercopidae, the rudimentary presence of basal plates and the absence of a 
distinct periandrium decide its actual relationship with the Jassoidea. 

For many years only two genera of Eurymelinae were recognised, Eurymcla, 
L. and S., and Eurymeloides, auct., but extensive collecting in Australia during 
recent years has shown that the group contains quite a number of distinct 
genera, and is now in need of serious revision. This work is in the hands of 
Prof. C. F. Baker who will, no doubt, publish it in due course. In 1924 X the 
genus Pogonoscopus, China, was erected to hold a new species of Bythoscopid, 
r. rnyrmex from West Australia. In spite of the general resemblance to the 
Eurymelinae, this genus was stated to be related to Bythoscopus, Cerm. 
(type lanio), but there is now no doubt whatsoever that Pogonoscopiis, China, 
is related to the Eurymelinae, as is shown by the structure of the genitalia. 
The broad flap-like subgenital plate^i, each bearing an apical spine-like style, 
strongly resemble those of EurymeJa, and are quite distinct from the narrow 
plates found in the Bytho.scopidae, Apart from other characters, the difference 
between the structure of the hind tibiae in Pogonoscopus, and that in the 
typical Eurymelinae, is so great, how^ever, that it wifi be adWsable to split 
the latter into two divisions, the Eurymelint vnth Etmpiiela, L. and S., Eury- 
meliasy Kirk. (Eurymeloides, auct.), Ipo, Kirk., and allied new genera, and the 
POGONOSCOPINI with Pogonoscopus and its allied genera. Since Prof. Baker, 
in his tentative classification, proposes to split up the Eurymeuni still further, 
it is perhaps preferable in order to avoid confusion to elevate the Pogonoscopini 
to subfamily rank. 

* Kirkaldy, Leaf Hoppers, Supplement 1907, p. 23. 

t Pnithi, Trans, Ent, Soc, Lomdon, 1926, p. 2(W. 

X China, Ann, Mag, Eat, Hist., (9) xiv, p. 530, 1924. 
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PoGONOscopiNAE, subfam. nov. 

Resembling the Eurymelinae in the genitalia, venation, and texture and 
type of colouring of the tegmina, but approaching the Bythoscopinae in 
the shape of the head and pronotum. Differing from the Eurymelinae in the 
structure and armature of the hind tibae. 

The head, including the eyes, is distinctly narrower than the pronotum at 
the base (fig. 2), the face is longer than wide across the eyes ; the ocelli are 



Fio. 1. — Hind tibiae and tarsi of : a. Bythoscopus lanw, L. (Bvthoscofinak) ; b. Pogono- 
scopiis myrmex, Ch. (Pooonoscopinae); c. Ipo pellucida, F. ; d. Eurymela fene strata, 
Lep. and Serv. ; e. Eurymelias hyactnthus, Kirk. (EiiRyMELiNAE). 

placed close together at about the same distance from each other as from the 
eyes ; the antennal scrobes are shallow. The tegmina (fig. 3) are opaque and 
leathery with the outer branch of the first sector never forked and the inner 
branch always forked, otherwise the venation is extremely variable and not 
at all constant even in the same species, the presence and absence of various 
supernumerary veins in the apical half of the tegmen creating a distinct varia- 
tion in each individual. In the typical Bythoscopinid genera the outer branch 
of the first sector is usually forked whilst the inner branch is simple (Idiocerus 
and Bythoscopus), although in Macropsis (type nrescens, F.), Oncopsis and 
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Agallia there iw an oblique cross-vein between the inner branch of the first 
sector and the inner fork of the outer branch, so that three more or less equally 
long subapical cells are produced. The venation of the wings (fig. 3, g and d) 
in the Pogonoscopinae is typically By thoscopinid . Tlie most distinctive 
character of the subfamily lies in the structure of the hind tibae which are 
slender and almost cylindrical, with their irregular armature of spines arising 
direct from the tibia itself (figs. 1, 6, and 5,/ and r/). In the Bythoscopinae 
(fig. 1, a) the tibiae are either quadrilateral in section (Bythosropas) or more 






Fi(j. 2. — Dorsal, side, and ventral views respt'otively of the head, etc., of rogouo^^tmpus 
• myntiex^ Ch., a, b and e; AuMraloscopus whiteiy sp. nov., d. e and f ; ami Lasioscopits 
amuifopSy Jae., p, h and i. 


or less triangular, with the inner angle roundetl. The Bythoscopinid armature 
is also regular, in four distinct rows, the larger vspines arising from a circlet of 
minute teeth. In the Pogonosi'opinae, however, the tibiae are rounded in 
section with the outer side flattened, and there is no circlet of minute teeth 
at the base of the larger spines. In the Eurymelinae the hind tibiae are 
much thicker and more robust, with distinct spur-like teeth resembling those 
of the Cergopidae, but poaaes.sing at their apices a mobile spine (fig. 1, c. rf 
and e). 

The PoGONOsc’OPiNAE are apparently all myrmecophilous, being found in 
the nests of various Australian species of Camponofns. In spite of the 
similarity in the genitalia of the members of this group, differences in the 
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other structural characters have been deemed sufficient justification for 
the erection of three distinct genera. 

Pogonosoopus, China. 

Ann. Mag Nat. Hist (9) xiv, p 629 (1924). 

Besides the genotype P, myrmex, three more species may be referred to this 
genus, including P. lems described in 1909 by Jacobi under Eurymdoides, 
auct. 

In this genus the penultimate rostral joint extends to or beyond the apices 
of the hind coxae. 




Fig. 3. — Tegmina of : — a. Pogonoscopua darkly sp. nov. ; b. P.fnarua, sp. nov. ; c. P, lenia, 
Jac. ; e. P. myrmex, Ch. ; f. Laatoacopus acmaeopa, Jac. ; h. AuMmhacopus whitet, 
sp. nov. Wings of : — g. Laaioacopua acmaeopa, Jac. ; d. Pogonoacopua lentat Jac. * 

Pogonoscopus myrmex, China. (Fig. 1,6, fig. 2, a, 6 and c; fig. 3, c; 
fig. 4, a2 andflr; fig. 5, a.) 

Ann Mag. Nat Hist. (9) xiv, p 530 figs (1924) 

Mr. J. Clark has sent more material of this species which he states is wide- 
spread in S. W. Australia in the nests of Camponolm {Myrmophyma) iesiaceipeSt 
Sm. He reports it from Perth, Mundaring, Busselton and Albany. 

The pale markings on the tegmina are somewhat varialble, and there is one 
specimen ($) which I propose to call var. confluens nov. in which the discoidal 
and apical pale areas are widely confluent along the costal margin. The males 
are distinctly smaller than the females, measuring barely 8 mm. in length. 
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Pogonoseopus lenis, Jac. (Fig. 3', c and d ; fig. 4, a 3 and h; fig. 5, b.) 

Eurymeloideslenis, Jacobi, Faun. Sddwest-Austral., Ergeb. d. Hamburg. 8. Austral. Forschungs- 

reise 1905, Michaelsen u. Hartmeyer, ii, 20, p. 341 (1909). 

This species has nothing whatever to do with Eurymeloides, Kirk. & auct., 
which belongs to the Eurymelinae ; nor is it likely that it can be referred to 
Eurymeloides, Ashmead.* Even if Ashmead’s meagre description could be applied 
to the hind tibial armature, he distinctly states of his genus (as belonging to the 
Exjrymelinae), “ head as broad or broader than the thorax,” and this descrip- 
tion rules out the possibility of applying the name Eurymeloides to any of the 
Pogonoscopinid genera. 

The long shaggy hairs so characteristic of the irons and clypeus of P. myrmex 
are in this species replaced by very much shorter ones. 

The pale markings on the tegmina are somewhat variable in extent, and the 
longitudinal band along the base of the claval suture is often much reduced, 
especially in the male, which is smaller than the female. The pronotum and 
scutellum are distinctly lighter in colour than the tegmina. 

Reported by Clark from nests of Camponotus perthiana, Forel, at Mundaring. 

Pogonoseopus clarki, sp. nov. (Fig. 3, a ; fig. 4, a 4 and e; fig. 5, c.) 

Very similar to P. lenis ^ Jac., but with the basal pale spot of the tegmina larger, 
less linear, and more transverse, and the apical costal spot reduced. 

Separated from P. lenis solely because of the difference in shape of the paramere 
in the male (fig. 5, c). The last ventrite in the female js also more widely and deeply 
indented in the middle than in P. lenis, Jac. (fig. 4, e). 

Length, 8 mm., 9 1^ 

In nests of Camponotus perlhiana, Forel, at Mundaring and in those of 
Camponotus testaceipes, Sm., at Albany, W. Australia (J, Clark), 


Pogonoseopus fusous, sp. nov. (Fig. 3, 6: fig. 4. a 5 and /; fig. 5, d.) 

Very similar to P. lenis, Jac., but the general colour tone darker with the pro- 
notum and scutellum of the same colour tone as the tegmina. Pale markings of 
the tegmina much reduced, practically obsolete, the apical costal spot the most 
pronounced. Separated from P. lenis, Jac., by the shape of the paramere in the 

* Apart from the subfamily characters of the Eurymeunae such as the head as 
broad or broader than the thorax,” the sole diagnosis of this genus given by Ashmead 
ifJSni, Amer,, 5, p. 126, 1889) is ” the posterior tibiae with a double row of very weak spines,” 
no species being mentioned. Kirkaldy, however, in Leaf Hoppers, 1906, p. 351, accepted 
the genus and described in it several new species. On page 364 he fixed E. bicincta, 
Erichson, as the genotype. Now this type fixation is invalid because the hind tibial armature 
of E, hicincla, Erichs., does not agree with Ashmead's description. In Leaf Hoppers, 
Supplement 1^7, p. 29, Kirkaldy realised that Eurymeloides, Kirk., 1906, was not wvered 
by Ashmead's description, and erected a now genus Eurymelias to hold the species pre- 
viously referred to Eurymeloides, Ashm., fixing the type as E. hyacinthus, Kirk. 

Eurymeloides, Ashm., thus remains without a type, and so far as I know no species 
of Eurymelinid has as yet been described to which Ashmead’s description can be accurately 
applied. It hat been assumed that Eurymeloides is an Australian genus, but there is 
nothing in Ashmead’s paper to indicate that such is the case. It is therefore advisable 
to let Ashmead’s name stand over until a more extensive knowlec^e of the group enables 
it to be accurately appended to a definite genus. This decision will be oon^ted by those 
writers who consider that such a name as Eurymeloides, Ashm., standing without mention 
of a species is invalid. From their point of view Eurymeloides, Kirk., 1906, is the valid 
genus with E, bicincia, Erichs., as genotype and Eurymelias, Kirk., 1907, as a synonym. 
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male (fig. 5, d), and by the greater number of the teeth in the female ovipositor (23) 
fig. 4, a 5. In this respect it approaches Lasioscopus acmaeopSy Jac., in which there 
are 27 teeth. The last ventrite in the female approaches that of P. myrmeXy Ch., 
in the shallowness of the median indentation. 

Length, ^ 8*5 mm., $ 9*5 mm. 

In nests of Camponotus tesiaceipeSy Sm., at Ludlow, and in those of C. perth- 
ianay Forel, at Mundaring, W. Australia (J. Clark). 





Fig. 4. — a. Serrated edges of ovipositors of:— 1. Lasiusropun actmeopfi, Jac., 2. Pogono- 
scopus niyrmeXy Ch., 3. P, lenis, Jac., 4. P. clarkiy sp. nov., 5. P. fuscun sp. nov. ; 
b. ventral view of apex of abdomen of Australoscopus whiteiy sp. nov. ; d. ventral view 
of apex of abdomen of Lasioscopufi acmaeops. Last $ ventrite of : — c. A . whiteiy 
sp. nov. ; e. P. clarkiy sp. nov. ; f. P.fuscusy sp. nov. ; g. P. rnyrmeXy Ch. ; h. P. lenisy 
Jac. ; i. L. acmaeopsy Jac. 


Lasioscopus, gen. nov. 

Separated at once from Pogonoscopus by the broad flattened vertex and the flat 
depressed face, which is covered with short hairs and armed with scattered, short 
spinules especially on the frons. The apex of the frons above the clypeus is strongly 
swollen to form a transverse ridge (fig. 2, A), the supra-antennal ridges are some- 
what tubercularly elevated, and the base of the frons and the vertex in the neighbour- 
hood of the ocelli circularly depressed. The penultimate rostral joint does not 
extend to the apices of the bind coxae. The pronotum (fig. 2, y) is relatively short, 
more than two and a half times as broad at the base as long in the midale; the 



A New S^ibfamUy of Bythoscopidae. 295 

cicatricial areas distinctly depressed ; the anterior pronotal margin as in Pogonoscopus 
lightly but regularly renexed to meet the slightly overhanging vertex. 

Tne tegmina are without pale markings, the wings (fig. 3, g) with one or two 
supernumerary cross-veins. The armature of the hind tibiae irregular as in 
Pogono8copu8, but the spines much shorter and more robust (fig. 5, g). Female 
ovipositor with the toothed area distinctly longer tham in PogonoscopuSy with 
27 teeth instead of the usual 19 to 22 in the latter genus. 

(ienotype Ijasioscopus annaeopSy Jac. 



FlO. 5. — Right-hand aub-genital plate and paranierr of males of a. Pogonoscoyus mgnneXy 
Ch.; b. P, lenisy Jac,; c. P, clarkiy sp. nov.; d. P.fuscuSy sp, nov. ; e. Lasioscopus 
acniaeopsy Jac. Hind tibia and tarsus of: — f. Ausirahscoptts u'hiteiy sp. nov., and 
g. Lasioscopus acniaeops, Jac, 


Lasiosoopus aemaeops, Jac. (Fig. 2, <7, h and t; fig. 3, / and <7; fig. 1, 

d and i \ fig. 5, e and g). 

Kurymeloides armaeop^y Jacobi, Faun. Slid west- Austral., Ergeb. d. Hamburg. S. Austral. 
Forsohungsreise 1906. Michaelsen u. Hartrae 3 ’er, ii, 20, p. 340, fig. 5 (nX)9). 

Colouring very constant. Numerous specimens from nests of Caoipo^ioius 
testaceipeSy Sm., at Albany and Mundaring, Camponoius clacipesy Mayr, at 
Albany, and Camponotns perthianay Forel, at Mundaring, W. Australia (J. Clark), 
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Australosoopus, geu. nov. 

Similar to Pogonoscopus, Ch., in the rounded vertex and face, but differing in 
the narrower and more deflexed head, the type of structure of the last ventrite and 
the armature of the hind tibiae. 

As in the two preceding genera the anterior margin of the pronotum is reflexed 
but not regularly, a small median section being much less elevated (fig. 2, /V The 
reflexed anterior pronotal margin, instead of meeting the posterior margin of the 
vertex, projects beyond the vertex so that the head is sunk beneath it (fig. 2, e). 
The breadth between the posterior margin of the eyes and that of the vertex is 
much greater than that in Poyonoscopus and Lasioscopus. The penultimate rostral 
joint extends beyond the apices of the hind coxae. Owing to the reflexed anterior 
pronotal margin extending beyond the posterior margin of the vertex, the pronotum 
from above appears to be produced anteriorly between the eyes (fig. 2, d) much 
more than in Poyonoscopus. The tegminal and wing venation is similar to that in 
the latter genus, but the armature of the hind tibiae is more dense, with much denser 
and longer hairs interspersed with the spines (fig. 5,/). The last ventrite in the $ 
instead of being indented medianly as in the two preceding genera is produced into 
a tongue-like process in the centre (fig. 4, h and c, compare with Lasioscopus 
acmaeopSy Jac., fig. 4, d). 

Genotype Australoscopus whitei, sp. nov. 

Aostraloscopus white!, sp. nov. (Fig. 2, rf, e and / ; fig. 3, h ; fig. 4, 6 

and c; fig. 5,/.) 

$ Rather pale chestnut brown, the vertex, the base of the frons between the 
frontal sutures and the pronotum about the cicatricial areas, darker. Apex of frons, 
clypeus, lorae, genae, anterior margin of pronotum in the middle, legs and underside 
brownish yellow, Tegmina chestnut brown with the costal area pale, a transverse 
whitish band extending from the claval suture (at one-third its length from the 
base), to the costal area, and another whitish area extending from the costal area 
over the subapical area towards the apex of the clavus but not reaching it (fig. 3, h). 
The apical costal area more or less hyaline. Front and middle femora and tibiae 
without spines or spinules, but densely clothed with short, bristly hairs. 

Last ventrite in female produced into a round concave process (6g. 4, c). 

Length 8 mm. 

1 Charlotte Waters to Hamilton Bore, Central Australia (Capt. S. A. 
White). 
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Introduction. 

The main purpose of this paper is to record the observations carried on by one 
of us (A. H. H.) during the last twenty years on the prey of the British 
Crabronidae. We have also taken the opportunity of incorporating as far as 
possible all other records of English species and of summarizing ever)rthing 
that could be found in Continental literature upon their biology. It is probable 
that* the habits of the Crabronidae or of their parasites, observed by 
foreign naturalists, may also be recognised here when attention has been 
directed to them. 

A nearly complete account of the literature of’ the subject is given by 
Kohl (F. Kohl 1915) in his monograph on the Palaearctic species, which includes 
a full German translation of all the published observations known to the 
author. It has not been considered necessary to repeat the references which 
are fully given by him, but, when observations are quoted from his monograph, 
the name of the observer will be followed by (Kohl 1915). 

As regards the genera of the Crabronidae we follow the nomenclature of 
Dr. R. C. L. Perkins, F.R.S. (Perkins 1913), except for Solenws, which is 
employed instead of Xestocrabro (cf. Perkins 1923). 

The specific names are those of Kohl’s mono^aph (Kohl 1915) ; for here it 
is especially important to follow the general continental usage. We also desire 
to express indebtedness to Berland’s valuable work in the “ Faune de France " 
series (Berland 1925). 

In the identification of Crabronidae much help was given by the eminent 
Hymenopterist, the late Edward Saunders, F.R.S. ; in the determination of the 
prey — which, because of its variety and the imperfect condition of many 
specimens, was especially difficult — generous assistance has been given by the 
following naturalists, each of whom is indicated by initials in the third column 
of the list at the end of this paper (Part III) : — Dipterd — J. E. Collin, F. W. 
Eldwards, J. R. Malloch, the late G. H. Verrall, Colbran J. WainwTight, Col. J. W. 
Yerbury ; Rhynchota — the late E. A. Butler, the late E. Saunders ; Lepidopiera — 
E. G. R. Waters; Psocoptera — the late E. Saunders. We desire especially to 
thank Mr. J. E. Collin for the determination of a large number of specimens. 

By far the largest part of the new material described in this paper is contained 
in the Hamm Collection of Fossores and their Prey presented to the Hope 
Department in 1926, but specimens of captors and their prey presented by 
Dr. G. A. K. Marshall, C.M.G., F.R.S,, and Col. J. W. Yerbury are also included. 
Furthermore, Mr. E. B. Nevinson has kindly allowed us to examine specimens 
TRANS. ENT. SOC. LOND. 1926.— PART II. (DEC.) 
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in his collection. Professor E. B. Poulton has given us every encouragement 
in this work and has placed all the facilities of the Hope Department at our 
disposal. He has also permitted us to use a number of notes on the prey of 
Aculeates which had been prepared for a projected paper of a similar nature 
to the present one. 

The authors would be grateful if naturalists who have the opportunity of 
observing the food-habits of the Hymenoptera Aculeata but are unable to 
identify the prey, would lend the specimens to the Hope Department for 
determination and record. 

The Biolooy of the Crabronidae. 

Part I. General. 

The Crabronidae are a very distinct family of the digger wasps (Sphecoidea)^ 
of world-wide distribution, and having thirty-seven representatives in England. 
As adults, a number of the species are adapted to burrow in sandy ground 
and are therefore restricted to such areas. Others dig in heavier soils, and some 
of these are common garden insects. Some species nest in rotten wood, in their 
own tunnels or in the deserted galleries of other insects. Such forms may be 
found about old fences in gardens or in woodland glades. A few speqies burrow 
in the pith of the stems of such plants as Ruhus, Fraximts, etc., and these are 
mainly woodland or hedgerow forms. Many of the adult wasps, especialfy the 
males, are constant visitors to the flowers of the Umbelliferae. The males of 
the small black species are often attracted to the flowers of nettle (Urtica 
dioica), especially when the plant is heavily infected with aphides. 

The nest, whatever be its situation, may be of two main types distinguished 
by Kohl and others— the single system (“ linearer typus ”) or the double 
system (“ zweig typus ’'). In the first type the nest consists of a burrow 
containing a linear series of cells. The burrow may be somewhat moniliform 
in consequence of a slight dilatation for each cell. In the second type there is a 
main tunnel giving off small lateral galleries containing one or occasionally two 
or more cells in linear series. It is probable that, at least in Blepharipus 
leKCosto7nus, L., and Melacrabro quadricinctus, F., (interruptvs), there is a third 
type of nest. In these species a number of females have been observed (A. H. H.) 
to use the same main tunnel, and it is probable that each of them constructs a 
nest of the double system opening into the common burrow, thus constituting a 
triple system. Nests transitional between the first and second types may occur, 
as in Physosceles clavipes. L. The type of nest does not seem to be correlated 
with taxonomic affinity. It is a feature of the Crabronid nest that there is 
usually no special barrier closing the main burrow, though in some species it 
may, when stored, be completely filled with wood particles or sand. As a rule, 
however, there is a long stretch of empty tunnel leading to the external opening, 
although this unoccupied section is not uncommonly adopted by some other 
species. The first cell to be constructed is always that which is farthest from 
the surface, and the other cells follow in regular sequence so that the last is 
nearest to the entrance. 

The prey with which the cells are filled is usually dipterous, and when other 
insects (e.g. Rhynchota) are stored there is some evidence to show that 
this is a secondary habit (cf. Lindenius albilabrisy F.). In different species there 
is every gradation from those that are practically restricted to one genus of 
prey (Thyreopus scutellatus, F.) to those which attack insects belonging to 
different orders. Such wide divergence helps us to understand how it is that 
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specialiBation has developed in various directions, as will be most fully 
appreciated when the summary of the prey of European species is examined. 
Specialisation has similarly grOwn up not only in the species but also in the 
sex of the prey selected, although in this development we have had to rely 
mainly on our own records. It is also interesting to observe that the sex 
selected for capture may be the one which, e.g. in the Tabanidae, appears to be 
much the rarer to human observers. 

This great variation in instinct does not accord with the principles laid down 
so axiomatically by J. H. Fabre. The conclusions of the Peckhams and other 
American observers are similarly opposed to those of Fabre. There is 
now no doubt that, within certain bounds, instinct varies as much as any 
morphological character. 

There has been some controversy as to the method by which the prey is 
disabled. Adlerz has definitely recorded that Thyreojms cribrarius, F., (q.v.) 
stings its victim in the thorax, while in other species it has been suggested that 
death is caused by fracturing the thorax with the mandibles. We have 
found, however, no case of a specimen of prey with a damaged thorax. There 
is, probably, considerable variation in the treatment accorded to the prey and 
certainly in many cases it is only paralysed, although there is reason to believe 
that the paralysis is usually quickly followed by death. 

In flight the prey, with its ventral surface uppermost, is gripped round the 
neck by the right or left mid tibia ; as the Cra^o enters its burrow the prey is 
passed back to the hind legs and held by the spurs at the end of the tibiae. 

It is very difficult to understand the means by which a particular species of 
wasp recognises its appropriate prey. Wheeler (^^Theeler 1923, p. 58: cf. also 
Bristowe 1925) suggests that the adult wasp may retain some traces of its 
experience of the food supplied to it as a larva ; for the larval central nervous 
system is not much modified in metamorphosis. At any rate some hypothesis 
is needed to account for the existence within the species of local races difiering 
in their food-habits. It is of course true, as Saunt (Saunt 1925) has pointed out 
in Blepharipvs leucoslmnus, L., that when a species lives in several plant 
habitats, it mil in each of these meet with different species of the order on 
which it preys. There is, however, a good deal of evidence, perhaps stronger 
in some of the other Fossorial families, that local vatriations in the selected 
prey are not merely due to the particular species available. In Crabros it is 
possible that there is a tendency for some individuals of a species to prey mainly 
on Syrphidae, while other individuals chiefly attack Muscidae and other 
dipterous families. If the process WTieeler has suggested is a reality, there need 
be no special hereditary mechanism for guiding instinct in its early stages ; for 
each individual would automatically prey on the same kind of insect that its 
mother had provided for it. It is obvious, however, that a great deal of 
investigation is necessary before any safe decision can be reached. We require 
far more numerous records of all the prey taken by indi\ddual8, and, if possible, 
observations on the habits of individuals descended from parents whose habits 
were also known. 

In the following summary references are given only for non-British species. 


Summary of Prey of European Species, 

Crabro fossorius, L. Dipt. Asilidae. Kohl 1915, p. 358. Fahringer 1922. 
Clyiochrysus, 4 species. Dipt, mainly Syrphidae. 

Solmius vagus, L. Dipt, polyphagous ; Syrphidae and Muscidae frequent. 
TBANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) X 
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S. lariatus, Wesm. Dipt, polyphagous; tending to specialise on Oncodes 

(Cybtidae). 

Mdacrobro quadridnctus, F. Dipt, mainly Mu*scidae. More ^ than 
Ectemnius dives, H-S. Dipt. Muscidae. Kohl. 1915, p. 379. 

E, gutiatus, V. de Lind. Dipt. Syrphidae. Kohl 1915, p. 380. 

Ceratocolns, 2 species. Adult Lepidoptera. Kohl 1915, p. 387-8. Meyer 
1919. 

Thyreus clypeatus, Lep. Dipt. Muscidae, Empididae; or Lepidoptera. 
Thyreojms peltarius, Schreb. and cribrarius, L. Dipt, mainly Muscidae. 
Sexes about equal. 

T, smtellaius, Schreb. Dipt. Dolichopodidae. Practically all $. 

Anothyreus lapponicus, Dahlb. Dipt. ; only the Leptid Symphoromyia crassi- 

comis, Pz. Sexes equal. Kohl 1915, p. 394. Soot-Ryen 1924. 
Cviphoptervs. 2 species. Dipt, mainly Brachycera. 

Acanthocrahro vagabundiis, Pz. Dipt, mainly Tipulidae. Mainly $. 
Hoplocrabro quadrimaculatus, Spin. Dipt, polyphagous, many Nematocera. 

More $ than A few Lepidoptera and Trichoptera. 

Blepharijrus capiiosys, Shuck., and cinxius, Dahlb. (see Kohl 1915 p. 407). 

Mainly Dipt. More ^ than $; also Hemiptera. 

B. leucoslonm, L. Dipt, polyphagous, especially Stratiomyiidae. More (J 
than $. Rarely Hymenoptera. 

B. pubescetis, Shuck. Dipt, polyphagous. More than (J. 

B. walkeri, Shuck. Ephemeridae. Mostly cJ. 

B, avibiguus, Dalhb. Hemiptera, Typhlocybidae (one Psyllid). Twice as 

many $ as 

Ablepharipus podagricns, V. de Lind. Dipt, mainly Sc’ATOPSIDAE, also other 
Nematocera, and Oscinis. More $ than (J. 

Crossocerus, Prey always more $ than 

C, pahnarivs, Schreb. and elongatuhts, V. de Lind. Dipt, polyphagous. 

C. pahnipes, L. Dipt, mainly Empididae and acalyptrates. 

C. varius, Lep. Dipt, mainly Empididae. 

C. anxius, Wesm. Dipt. Empididae ; also Hemiptera, Capsidae. 

C. wesmaeli, V. de Lind. Dipt, mainly Chironomidae and Empididae. 
Tracheliodes. 2 species. Dolichoderine ants, workers. Kohl 1915, p. 427. 
Lindenius armatus, V. de Lind. Parasitic Hymenoptera. Kohl 1915, p. 425. 
L, albilabris, Pz. Either all Dipt., or Dipt, and Hemiptera (Capsidae) or the 
latter only. Flies $. Capsidae, twice as many $ as (^. 

L. panzeri, V. de Lind. Dipt. Chloropidae, cJ. 

Physosceles clavipes, L. Dipt. Nematocera ; also Psocidae, Psyllidae, and 
Aphididae. 

Rhopalum tibiale, Lep. Mainly Dipt. Nematocera ; also Chloropidae, Aphides 
and one Staphylinid. 

0 

The victims are usually stuffed tightly into the cell, their backs generally 
downwards and all their heads directed inwards. The long curved egg is 
generally laid on the fly brought first to the cell, and it is attached to the 
ventral side of the neck, usually lying obliquely across the sternum with it0 
free end pointing backwards. The egg hatches as a rule in from one to three 
days. Little is known of the early stages of the larva, which is generally full- 
grown in less than a fortnight, and then assumes the resting-stage, in which, 
if it be autumn, it will hibernate. Such a larval resting-stage has been described 
in a number of species, but it will not be possible to make any statement about 



301 


The Biology of the British Crabroni^, 

specific difierences between the larvae until those of many species have been 
critically compared ; little can be gathered from the descriptions of an author 
who has seen the larvae of only a few species. 

The larva, which is of a whitish colour, has a well-defined head followed by 
thirteen segments. The first and second segments each bear a stigma at their 
posterior margin, and the fourth to thirteenth one at their anterior margin. No 
stigma is borne by the third segment. There are four shining lateral 
prominences on segments 1 to 11 and often in the male on segment twelve also. 
These prominences are placed one above the other on each side of a segment. 
Each mandible possesses four terminal teeth; the maxilla bears two small 
appendages, usually described as palps; the labium bears two palps and 
between them two palp-like processes on which the spinning-glands open. 
There are rudimentary antennae, considered by some authors to be ocelli. 

The larva, before settling down to its resting-stagc, spins its cocoon. This 
is oblong oval and constructed of reddish- or yellowish-brown threads. The 
end of the cocoon which points towards the exit hole (the end towards which 
the head of the larva is directed) is usually of a more compact and less open 
texture and may also bear a projecting ridge forming a little ring (cf. Enslin 
1922a), The cocoon is fastened to the walls of the cell by a few fine threads. 
The excrement accumulated during larval life is deposited inside the cocoon at 
the inner end where it can be seen as a black mass. The remains of the larval 
food, usually found at the inner end of the cell beneath the cocoon, are some- 
times in large part incorporated in its walls, and in Physosceles clavipes^ L., 
according to VerhoefI (Kohl 1915), are spun together, forming a special outer 
covering, or “ einschluss ” cocoon. 

In the hibernating generation the resting-larva becomes a pupa in March or 
April. The pupa bears lateral projections on abdominal segments 2-5 in the 
female and 2-6 in the male. 

It is almost certain that several species pass through two or more generations 
in the year, but insufficient attention has been paid to the subject, especially 
in this country. 

The parasites of the Crauronidae are certain insects which attack many 
kinds of fossorial wasps. These parasites nearly all belong to three groups, 
the Tachinid flies (Miltogramminae), the Cryptine Ichneumons, and the 
Chalcids. The Tachinid parasites fall into two groups— in one of which the 
host nests in the ground, in the other in rotten wood and plant-stems. The 
habits of the first group are the better known. The female parasite usually 
shadows a Fossor carrying prey, following about an inch in its rear and repeat- 
ing every twist and turn made by the distracted wasp. In this way the nest is 
discovered and the parasite is able to introduce its larva ; for all these flies are 
viviparous. The habits of the hjTnenopterous parasites do not seem to differ 
much from those of the groups to which they belong ; in some cases a cocoon 
is not made, that of the host sufficing for the parasite. 


Part II. Habits of Particular Species. 

It is not always possible to determine precisely the species of prey indicated 
by the names given by the older authors. We have therefore alw^ays added 
these names in brackets to the modern ones which, in our opinion, correspond to 
them. 
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1. Thyreus clypeatus, Sch. Kohl 1916, p. 383. 

Extremely little is known of this species in England, where it has not been 
captured for many years. Perris (Kohl 1916) states that the species nests in 
holes of other insects in wood. The cells are 12-15 mm. long and each contains 
10-15 flies. The dipterous prey, which is stored dead, consists of Stomoxys, 
Muscina [Curtmeurd], Chrysogdstery and Anthomyia, He describes the nest as 
closed with mud mixed with quartz fragments. Most of the hard parts of the 
prey were left undestroyed by the larva. 

Wissmann (Kohl 1915) in a very similar account describes the species as 
nesting in old birch-stumps and preying on Tachydroniia, Lichtenstein (Kohl 
1915) found a nest in a bramble-stem stored with adult Microlepidoptera. 
According to Fahringer (1922), the species nests near Vienna in old posts. 
The burrow penetrated almost horizontally for 7 cm. and the entrance was 
stopped with mud; the cell partitions were made of agglutinated wood- 
particles. The prey appeared to be the remains of leaf-rollers and Sesiids 
(i.e. adult Lepidoptera). 

2. Clytochrysus zonatus, Panz. Kohl 1915, p. 359. 

{sexcincins, H-S., Perkins 1913 = saundersi, Perkins.) 

Kohl (1915) found this species at Innsbruck preying on Catabornba [Syrphus] 
pyrastri, L., on the 19th of July. F. Sickmann (Kohl 1915) found it commonly 
in Hanover on umbellifers and on old posts, etc., where it nested gregariously. 
The prey was Catabornba [Syrphus] pyrastn, L., Syrphus ribesu, L., and S. 
xenustus, Mg. [htlans, Zett.], The female rested on sunny leaves and stalked 
the prey ‘‘ like a cat.*’ 

Fahringer (1922) found a burrow penetrating 20 cm. into a rotten paling 
near Belgrade. At the end was a single cell in which the female was hiding. 
This cell contained also a Catabornba [Syrphus] pyrastri^ L., on w'hich the egg 
had been laid (^.e. on the first prey brought in). 

Perkins (1923, p. 38) finds that in Devon it forms colonies of large size and 
preys on Syrphidae and Sarcophagidae. 

The single example of prey (C, pyrastri, L.) recorded in the present paper is 
a female. 


3. Clytochrysus planifrons, Thoms. Kohl 1915, p. 367. 

Little is certainly known of the habits of this uncommon species, and 
probably all records of habits under the aggregate name of “ cephalotcs refer 
to the next and much commoner w^asp. One trustworthy record is that of 
Alfken (Kohl 1915), who states that it nests in old trees and is parasitised by 
Ellampxis auratxis, L. 

4. Clytochrysus cavlfrons^ Thoms. Kohl 1915, p. 360. 

Borries (Kohl 1916) describes this species as occurring in Denmark from 
June to September and passing through at least two generations in fine summers. 
It nests in rotten wood, commonly in plum trees. The burrow after penetrating 
horizontally into the stem, turns and follows the ^ain, and most of the 
cells are made in the substance of the same annual nng. The nest is of the 
second type and the examination of a single example revealed fourteen cells. 
The cells are oval and about 8 mm. in diameter at their widest part. The 
length is 22 mm. in cells constructed for females, 16 mm. in cells for males, and 
there is similarly a difierence in the size of the female and male cocoons. The 
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prey consisted of Syrphidae of many genera and species very different in 
appearance and including both metallic and yellow-marked forms. There were 
10-12 flies in a cell. 

Marchal (Kohl 1915) gives a very similar account. He records the nest as 
formed in the old burrow of another insect enlarged by fresh excavation. 
Larvae of all stages were found in September. The prey included many Syr'phus 
ribesii, L., Catabomba [Syrphus] pyrastri, L., and Imcilia sp. ; and, in addition 
to these, one Sarcophaga sp. was recognised. The prey were stored dead, 
6-10 in a cell. 

Rudow (Kohl 1915) found the wasp nesting in birch-stumps and storing 
5-6 Sphaerophoria [Melithreptus] in a cell. The wings of the prey had been 
bitten off near the base, a habit which has not been recorded for this species by 
other observers. Adlerz (Kohl 1915) found C. mvifrons in Sweden nesting in 
sand, the burrow being left open in the absence of the wasp. 

Watkins (1895, p. 12 and p. 16) recorded as the prey of Crabro “ cephaloles ” 
in the Cotteswold valley, Rhingia campestris, Mg., (quoted as rostrata), Syrphus 
ribcsii, L., and S. baliealus, De G. Dr. G. Arnold (in litt.) says he found this 
^ecies preying on a large Syrphid with a black and yellow body, in the New 
Forest in 1906. 

Warburton (1919) found C. cavifrons nesting in August at Cambridge in the 
hole made by a woodpecker in an elm log. The burrows in the wood were very 
complex and their arrangement could not be made out, though the nest must 
have been of the second type. The prey consisted entirely of Syrphidae. It 
was found that, probably owing to a difficulty in crossing the woodpecker’s 
hole to their burrows on the far side of it, the wasps lost many of their prey. 
ITiese discarded specimens were never picked up by the wasp, and in October 
113 specimens were collected. These were found to consist of the following : — 
Syrphus balieains, De (r., CO ; S. htniger, Mg., 5 ; S. vitripennisy Mg., 4 , S. corollaCy 
F., 4 ; S, auricolUs^ Mg., 3 ; S. albostriatuSy Fin., 1 ; Platychirus albimanuSy F., 9 ; 
P. scutatus, Mg.?, 2; P. peltatuSy Mg., 1 ; Melanostonia meUinuniy L., 7; A/.? 
scalarcy F., 2 ; Rhingia campestrisy Mg., 13 ; Catabmnha pyrastriy L., 1 ; Hdophilus 
penduluSy L., 1. The prey was thus mainly composed of the yellow-banded 
species. 

In addition to the above we here record 24 specimens of prey, amongst which 
8 are females and 14 males. It is worth noting that in the New Forest a male 
of Chrysops caecidienSy L., was taken, a species in which that sex is rarely 
obtained by ordinary methods. At Shotover near Oxford cavifrons was found 
(A. H, H.) nesting in a post with Ablepharipts podagriruSy V. de Lind., and 
Pemphredon higubriSy F. The wasp came back with a Syrphid nine minutes 
after leaving its burrow and when depositing the prey remained in the burrow 
about 30 secs. 

Parasites — Borries (Kohl 1915) EustaJomyia [Hyleniyia] hilarisy Fall. : 
Marchal (Kohl 1915) “ EphiaUes albicinctus ” and “ Plcromalus ” sp. 

Warburton (1919). A male Phorid is mentioned as entering the nest and 
remaining there for some minutes. A female was also seen on the log (see above). 
These were identified by Hugh Scott (1920) as Aphiochaeta rufipeSy Mg., a species 
with the most diverse scavenging habits. Warburton also saw a probable 
Tachinid and an Ichneumonid parasite. 

6. Clytochrysos ehrysostomus^ Lep. Kohl 1915, p. 368. 

Verhoeff (Kohl 1915) found the species nesting in rotten wood, and he 
describes and figures the larva and pupa. The prey consisted of Syrphid flies, 
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especially species of Platychirus^ but also Syrphits, He notes that two-thirds 
of the male wasps emerge before the females. 

Nielsen (Kohl 1915) found this species nesting in hundreds in an old poplar. 
The nests were of the second type, though the side-passages were often short. 
The cells were of about the same width in male and female, but in the former 
were 11-13 mm. long, in the latter 18-20 mm. A similar dimorphism was seen 
in the cocoons. The males Uwsually emerged about a fortnight before the 
females, and there were probably two generations in a year. The prey was 
very varied, but each nest contained as a rule only one species, or if several, 
then only nearly related species. The prey was commonly Calabmnba [Syrphus] 
pyrastri, L., and other yellow-banded Syrphidae, Empis sp.. Therein sp., 
Phaonia [Aricid] ragans, Fall., and related species. More rarely an all-blue 
species of Onesia and various Anthomyiidae. Alfken (Kohl 1915) found it 
nesting in an old willow where many of the prey were Microchrysa polita, L. 

Fabre (1890) has stated that the species preys on Syr™idae. Watkins 
(1892, p. 12) recorded Platychirus fnlviventris, Mcq., as the prey in the Cotteswold 
valley. Fahringer (1922) found a female burrowing in a post at Floria 
(Constantinople) and preying on a blue Onesia. He adds that near Vienna it 
preys on Catabomha [Syrphus] pyrastri, L. 

In the present paper 11 specimens of prey are recorded. They were 
obtained by Dr. G. A. K. Marshall at Wroxham, Norfolk, from a nest in rotten 
wood, containing the cocoons of the wasp. All were female Syrphidae. 

Parasites — Nielsen (Kohl 1915) records Eustalomyia [Hylemyia] hilaris^ 
Fall., and Pteroymhis sp. The latter destroyed about three-quarters of the 
wasp-cocoons in the poplar investigated by him. Seguy (1923, p. 138) records 
Eustalomyia hilaris, Fall., Pachyophthalmus signaius, Mg., and Marronychia 
polyodon, Mg. The first-named fly was hyperparasitised by a Chalcid, 
Mischogaster sp. 

6. Solenius larvatus, Wesm. Kohl 1915, p. 374. 

(Xestocrabro microstictus^ H-S., Perkins 1913.) 

There is a certain difficulty in the nomenclature of this species arising 
mainly from the problematical identity of Solenius mbicola, Dufour and Perris. 
Kohl (1915, p. 373) regards this species as probably the laeingatus of Destefani. 
Enslin (1922), however, thinks that rubicoJa, Duf. et Perr., is in reality larmtus. 
As regards the actual specimen whose habits Dufour and Perris described, 
Enslin is probably right, but it is better to avoid the name rubicola, because, 
as pointed out by Berland (1925, p. 198), several different species were included 
under that name in the original description. Larvatus^ Wesm., seems therefore 
to be the most convenient name for this species. 

Dufour and Perris (Kohl 1915) describe the nests in bramble-stems and 
rotten wood, and they figure the nest and larva. The only prey appeared to 
be Lauxania aenea, Fall. H. Tournier (Kohl 1915) found a nest in an elder- 
stem. The diameter of the burrow was 5 mm. and the burrow 30 cm. deep. 
The cells contained 7-8 Oncodes [Henops] gibbosus, L., and the egg was laid on 
the first-stored fly. 

J. R. Sahlberg (Kohl 1915) records a nest near Petrosavoddk (Finland) in 
the stem of the annual plant Synaniherea. The prey, so far as it could be 
identified, was Oncodes [Henops] marginatus, Mg., and Trichopticus [Arida] 
innocuus^ Zett. H. Hoppner (Kohl 1916) found the nest commonly in stems of 
Rubus, on the lower Rhine. The tunnels were very deep — sometimes pene- 
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trating 30 cm. — and held up to 17 cells. Remains of prey appeared to be 
Muscidae and Syrphidae. 

The best account of this species is that given by Enslin (1922a), who found 
it in Germany nesting in dry broken stems of Rulms and Saynhucus. The nests 
were of the linear type. A tunnel 30 cm. deep was followed by a series of 
not more than 16 cells and usually much fewer. The cells were 10 mm. in 
diameter and 15 mra. long, the partitions between them 4^18 mm. thick. 
The larva and pupa are also described. In the empty anterior part of the burrow 
other Hymenoptera, e.g. Trypoxylon, Ancistrocerus irifasciahis , Oliv., etc., some- 
times nested, but this was uncommon. The prey consisted of Syrphidae, 
Trypetidae, Anthomyiidae, and Muscidae. Although quite different species 
might be stored in the same cell, there was a tendency for the prey of each 
nest to be restricted to a few species, and nests were often found containing only 
Oncodes zonatits, Er., a species of fly not otherwise in the district. There is 
thus a marked tendency for this species to prey on Cyrtidae,* which renders 
it probable that the following record by H. 8. (iorham (1902) refers to S. 
larvcUuSj Wesm. This author recorded the finding of a (Wabro which stored 
upwards of fifty specimens of Oncodes gihbosus^ L., in the stem of Cirshnn 
palustre in the New Forest. He gives his Crahro the name interrupt us, on the 
authority of the Rev. F. D. Morice. It seems probable that (Iorham took and 
sent for identification another specimen of Crabro which he believed to be the 
same species; the habits he describes do not correspond with those of 
interruptus, 

Parasite^s — Tournier (Kohl 1915) records a Pteromalid of a genus near 
Brachirisiryn , Costa. Ilcippner (Kohl 1915) records the Chalcid Dicnnorus 
kollariy Foerst. Enslin (1922) found as Dipterous j)arasites Eustalomyia 
hilariSj Fall., Marrtmycha polyodon, Mg., and SphecajxUa tricuspis, Mg.; 
also an unidentified Tachinid, either a PUigia or a Voria, The pup.^e of these 
flies were found in the burrow outside the cells which they had quitted for 
pupation. All the flies were hyperparasitised by the Chalcid Dibrachys 
boucheanuSy Ratz. Chalcid parasit-es of the wasp were Dioynarus kollari, Foerst., 
and Eurytmna nodularis, Boh. Enslin describes the larva of the former, which 
was very tenacious of life and not only survived four hours in a cyanide-bottle 
followed by six hours in the vapour of acetic ether, but pupated and produced 
a normal adult. Amongst the Cryptine parasites were Kaltenhachia dentata, 
Taschbg., Hoplocryptus quadrignttntuSy Grav., H. fugitirus, Grav., var. 
mallorcanuSy Kriechb., and Ceeidonmnus ininiicus, Bridgman. The author gives 
reasons for supposing that the two above-mentioned species of Hoplocryptus 
are really colour-varieties of one species. He also found that Hoplocryptus 
binolatnlus, Thoms., was a hyperparasite of Cecidonotnus. On one occasion 
Chrysis cyanea, L., was bred from the Crabro, and Enslin also refers to the 
observation of Borries that Mutilla rufipes, F., was parasitic upon it at Trieste. 
Berland (1925, p. 332) records Cystoynudlla rujiceps, v8m., also as a parasite. 

7. Solenius vagus, L. Kohl 1915, p. 377. 

Westwood (Kohl 1915) recorded this species as preying on “ blue-bottles,’’ 
CaUiphora (presumably). A. J. F. Fokker (Kohl 1915) gave Calhphora 
vomtioria, L., and Lucilia caesar, L., as the prey. Nielsen (Kohl 1915) found 
the species nesting in branches of oak and hornbeam, and also in an old pine 

* Westwood (Introduction to the Modern Classificfition of Insects, Vol. II, 1840, p. 189) 
says he has been told by Herr van Heyden and M. Audouin that there is a Foesor [genus 
and species not mentioned] that preys solely on Oncodes [Ogcodes] gibhosus, L. 
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post. The burrow was a straight tunnel 6-12 cm. long and 4-6 mm. wide. 
Each nest had usually 3 cells occupying dilatations of the tunnel 12 X 8 mm. 
in size. The only prey was Mdanostoma mdlinttniy L., arranged with every head 
pointing inwards and the thorax damaged by the wasp. A nest in a pine post, 
however, was of the second type, having short side-passages ending in one or 
two cells. Here it was found that cells for males were 15-17 mm. long and 
6*5-7‘5 mm. wide, while those for females were 20-22 mm. long and 7-S mm. 
wide. The prey consisted of Syrphidae and Onesia. Alderz (Kohl 1916) 
describes a nest of the second type in an old birch trunk lying on the ground. 
There were eight cells, one in the process of being stored. The seven completed 
cells contained 6-8 flies each ; in two of them the wasp larva had failed to 
develop. The prey was mostly made up of Muscidae and Anthomyiidae, 
occasionally also HaemcUopota pinvialis, L., and Thereva. The thorax of these 
flies was undamaged. 

Fabre (1890) recorded as prey, flies of the genera Syritta, Paragus, Sphaero- 
phoriay Sarcophaga, Syrphus, Mdanophora and many others ; Syritia pipienSy L., 
being apparently the commonest. Marchal (1893, p. 337) recorded Thereva sp. 
as the prey. 

Watkins (1895, p. 11) recorded Musca sp. and Pollenia sp. as the prey in the 
Cotteswold valley. Fahringer (1922) records the wasp preying on a blue-black 
Muscid near Constantinople, where it was nesting in the stem of Sambucus, 
G. H. Verrall (1901, p. 399) records that “ Syrphus auricoU is yTAg.y seems to be 
the main species stored up by Crabro vartis to provide food for its larvae, as in 
its burrows there occur masses of S. anricolliSy Mg. (4 (J, 3 ?) with their heads all 
pointing in one direction, while a pair of S, bdUeatuSy Deg., occurred in company.’* 
It is impossible to conclude from the text whether this is an original observation, 
but the Crabro alluded to is probably Solenius raguSy L. 

In the present paper 39 insects captured as prey are recorded, most of these 
identified from fragments. Of specimens in a satisfactory condition 5 were 
males and 3 females. In a nest from Wicken Fen was a male of the Tabanid 
Chrysops rdictOy Mg., although the male is usually very much rarer than the 
female. The burrows of this nest, also, were almost continuous with a nest of 
Psammochares carduiy Perk, (piliventrisy Mor.), which was probably using an 
old burrow of the Crabro. Both the nests from which the prey was taken were 
in rotten wood. 

8. Metacrabro quadricinctus, F. {interruptuSy Auct.). Kohl 1915, p. 358. 

Kohl (1915) observed a cocoon of this species with the remains of PoUenia 
rudisy L., included in the web. 

Nielsen (Kohl 1915) found a nest in a nearly new oak post. The nest was 
of the second type with short side-passages. The cells were 12-17 mm. long for 
the males, and 20-22 mm. long for the females. They contained remains of 
Chrysops and CaUiphora. 

In the present paper 147 specimens of prey, 84 ^ and 63 ?, are recorded, 
mainly from a colony near Newbury, Berks., and from one in the New Forest 
(A. H. H.). The prey is mainly Muscidae (s. 1.), although Syrphidae and also 
various Brachycera are also present. In the colony at Newbury some experi- 
mental evidence was obtained supporting the view that Syrphidae were the prey 
of particular individuals only. The prey from this colony consisted of 106 
Muscids and 16 Syrphids. A female was caught carrying a /S. ribesiiy L. ; 
her prey was removed and her left wing clipped at the tip. She was set free and 
her burrow stopped up. She brought back two more Syrphids ((J S. nhesit, L., 
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^ 8. vitripennis, Mg.) before the experiment ended owing to a thunderstorm. It 
is unlikely, on the theory of chances, that an individual should catch three 
Syrphids running, when in the whole colony nearly seven times as many 
Muscids were being caught. In the New Forest Tabanus glaucus. Mg., was 
represented by two males, the rarer sex in Tabanidae. In the Newbury colony 
it was found that many females entered the same burrow ; the main tunnel of 
the nest must, therefore, be communal in this species, and probably each female 
has a nest of the second type leading from it, although this conclusion was not 
tested by excavating the nests. The entrance-holes were near the ground, the 
colony being in the old and very rotten, prostrate trunk of an oak. The 
excavations of the wasps had produced large piles of wood-dust. The Crabronids 
were so numerous that some boys who happened to be near thought the colony 
was a “ wasps’ nest ” and had attempted to barricade it with stones. 

9. Metacrabro litoratus, Fz. 

This species has been bred from cocoons found in the stump of an old ash 
at Dawlish, S. Devon, by A. E. Holdaway in 1899. Attached to the cocoons 
were the wings of flies, probably either aSjthomyiidae or Cordyluridae. 

10. Thyreopus cribrarius. Fab. Kohl 1915, p. 390. 

Kohl (1915) found this species at Bozen (Bolzano), nesting in the earth, or in 
rotten wood if sufficiently soft, and preying on flies, including Merodon 
avidus, Knd. 

Sickmann (Kohl 1915) recorded the same nesting-sites, and Stmnoxys cold- 
iranSy L., as one of the flies preyed upon. 

Adlerz (Kohl 1915) found this species very commonly in Sw^eden, from the 
end of June to the end of September. The wasps flew amongst scattered plants, 
and the females pounced upon, but often missed the flies resting on the leaves. 
The entrance of the burrows, which were dug in sand, was often partly concealed 
beneath a leaf. The tunnel struck perpendicularly downw^ards for 15-20 cm. 
and then turned at a right angle, forming a section from which the side-passages 
led to the cells. The prey was made up of moderate-sized flies, mostly Muscidae 
and Anthomyiidae, 

Rudow (Kohl 1915) records that the species nests in the subterranean part 
.of the stem of thistles, Onopordon and Verbascuvi, Morawitz (1867) observed 
that this wasp preyed on large flies, chiefly Asilidae, in the Upper Engadine. 

Carr (1916) found the species nesting in sandy places in Nottinghamshire, 
and records as prey — CaUiphora erythrocephala, Mg. ; Hylemyia strigosa, F. ; 
Pollenia rudis, F., (2) ; and Thereva nobilitatay F., (2). 

Fahringer (1922) found the species nesting in sand near Belgrade; the 
burrows etart^ perpendicularly, but ended horizontally. The sides were 
carefully smoothed. There was only one cell, a dilatation of the end of the 
burrow. The prey was Stomoocys calcitram, L. 

In the present paper 26 specimens of prey are recorded, of which 16 are male, 
10 female. An individual observed at Hogley Bog. near Oxford (4 Aug., 1909) 
caught four specimens of Pollenia rudis, L., successively, although the colony, 
as a whole, was also capturing Thereva. The following notes were made on the 
behaviour of the cribrarius in question : — It arrived carrying a Pollenia at 1.2 
p.m. ; the fly was taken from it and the wasp flew away at 1.20. It returned 
with another fly at 1.33 p.m., when the fly was taken and it flew away 1.50. 
Returned with fly 1 .58 ; fly taken and wasp flew away 2.31 . Returned vrithout 
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prey after 3.0 p.m., and retired for the night. The next day it was caught with 
another fly. When the prey was taken from it, the wasp would hunt all round 
the burrow, then enter the burrow, then come out and search again, not giving 
up for a considerable time. 

In catching its prey the wasp hovers for a moment and then darts at flies 
settled on the herbage. One specimen, watched continuously for twenty 
minutes, pounced frequently without capturing any prey. 

A successful attack was once seen : — the wasp and its victim rolled over and 
over on the ground for a few seconds at the end of which the fly was paralysed. 
This had probably been brought about by stinging, certainly not by biting. 

11. Thyreopus peltarius^ Schreb. Kohl 1915, p. 391. 

Dahlbom (Kohl 1915) states that this wasp nests in sand and preys on 
Therein amlis, L., Helwa [Anthomyia] impuncta, Fall., and Spilogaster [Aricia] 
hi comm, Fin. 

Kohl (1915) found this wasp preying on both sexes of Pollenia rudis, L. 
Simon (Kohl 1915) found the species commonly nesting in sandy places near 
Salzburg, but it was not gregarious. The prey was Sargas aiprarius, L. 

Sickmann (Kohl 1915) found that near Osnabriick the species nearly always 
nested in sand and only exceptionally in more heavy soils. The burrow is dug 
with the mandibles and fore feet, the excavated sand being shot out backwards 
by the aid of the hind feet. The prey consisted of the females of Sargus 
cvprariuSy L., S, ivfuscxitns, Mg., S. nnberulosus, Zett., HaermUopota phivialis, 
L., Thereva anilis, L., Thereva ardea, F., MeJanosioma ynellintim, L., M. mallium, 
L., Tachina enicarum, End., T. nitidula, Mg., Masicera proxirna, Egg., Onesia 
sepulchralis, Mg., Pollenia nidis, F., Helina [Spilogaster] qvadrmn, Fall., H. [S.] 
impuncta, Fall., Spilogaster duplicata, Mg., S. tetrastigrna, Mg., Ophyra leucostorna, 
Wied., Hylemyia variata, Fall., H. nigritnana, Mg., Fannia [Hotnalmnyia] 
armata, Mg., Egle [Anthotnyia] radicnm, L., Chortophila sepia, Mg., Coenosia 
tigrina, F., var. leonina, End, The female when returning with prey hovered 
for a moment over her nest and then flew straight into it. In the night and in 
wet weather the females hide in their burrows, while the males seek holes in 
posts. After prolonged wet weather the females become very torpid and 
probably many of them do not recover. 

Borries (Kohl 1915) found the species in Denmark, nesting in a sandy path. 
The whole tunnel was six inches long, and its termination was four inches 
beneath the surface. There appeared to be no cells at the end of the burrow, 
but several were connected by short side-passages to the main burrow at a 
point where it bent from the vertical to the horizontal direction. The walls of 
the cells had not been smoothed. The three cells were stored with 9, 11 and 16 
flies respectively. One cell contained, amongst other flies, 1 (J 1 $ Mtisca 
corvina, F., 1 Microchrysa [Chrysomyia] sp., 6 Anthomyia sp. ; another cell 
6 Anthomyia sp., 1 Fannia [Homalomyia] sp., and 1 Tachina sp. When the 
nest is complete the side-passages and the main tunnel are filled with sand. 

Adlerz (Kohl 1915) found the species in Sweden using the burrow of a 
Halictus and preying on Anthomytidae. On another occasion it was seen to 
prey on the snow-white male of a Thereva. The wasp pounced on a settled fly 
and was distinctly seen to sting it on the sternum. 

Alfken (Kohl 1915) records Thereva plebeia, L., 9, and Macquartia tendmcosa, 
Mg., as the prey near Bremen. Nielsen (1907) states that the species preys on 
Tachinidae. Halkyard (1923) records CalUphora erythrocephala, Mg., as prey 
in Delamere forest; Perkins (1923) Thereva sp. at Dawlish. 
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Fahringer (1922) observed a female of this wasp caught and killed by the 
crab-spider Thomisus albus, L., on the flowers of Sambucus ebulus, near 
Belgrade. 

In the present paper 8 specimens of prey are recorded, 6 ^ and 2 9* The 
nests have always been found in sandy situations. 

Parasites — Alfken (Kohl 1915) records Sphecapata conica, Fall., as does 
also Kramer (1917). Baer (1921, p. 188), in addition to this fly, records also 
Metop^a leiicocephala, Rossi. S. conica, Fall., $, was seen by A. H. Hamm 
following a female of the wasp carrying prey on Shotover Hill, near Oxford, 
28 July, 1917. 


12. Thyreopus scutellatus, F. Kohl 1915, p. 394. 

8ickmann (Kohl 1915) says that this species nests with Th. peliarius, and 
catches flics, especially species of Sargus. It is possible that the author was 
not observing sn(feUat}is, but the variety of peJtarius in which the first abdominal 
tergite is entirely black. The habits of scuteUatus recorded here are at 
variance with his observations. 

This wasp was observed by A. H. Hamm nesting gregariously in considerable 
numbers at Denny Bog, New Forest.* The nests were found in quite damp 
sand. Mr. E. B. Nevinson, however, tells us that in the Cobham district 
(Surrey) it always frequents hard sandy paths. In the New Forest the tunnel 
went down perpendicularly and the cells were at the end of short side-passages 
coming off at irregular intervals. From this colony 174 specimens of prey are 
recorded, of which only 4 are males, and all but G are included in the genus 
Dolichopus, the exceptions belonging to other genera in the same family. 
It is worth noting that four of the exceptional species of prey and also three of 
the exceptional males, were found together in one cell, which probably belonged 
to an eccentric individual. The following are the number of flies in fully stored 
cells : -8, 13, 1 1, 18, 18, 19. Three cells of one individual contained 8, 9, 13, 
and of another 13, 18, 18. It is possible that this variation in number may be 
connected with rationing for the sexes. On 14 August, 1908, two females of 
SphecajKita conica, Fall., were seen following a female wasp with prey. 

13. Blepharipus leucostomus, L. Kohl 1915, p. 409. 

Westwood (Kohl 1915) states that this species nests in rotten wood and 
preys on Anthoynym pluviahs, L. In a pencil note on the margin of a copy 
of Shuckard's “ Fossorial Hjuuenoptera ' in the Hope Library, there is also 
a record that he found this wasp nesting in a wooden grating on a level with the 
ground (5 June, 1841). The burrows were excavated in a part where the wood 
was very rotten. The prey, described as a small green Chloromyid, was carried 
by the midlegs of the wasp. A ^ and 9 Microchrysa pohia, L., placed ne^ 
to the wasp in the Hope C^ollection, are e\idently the specimens mentioned in 
the note. Prof. Westwood adds that the wasp preys also on Anthomyiidae. 

Dahlbom (Kohl 1915) records as prey Sphaerophoria meyithastriy Fall. 
According to (ioureau (Kohl 1915) leacostayyms nests in the old larval galleries 
of Oherea [Na^crda] pupillata, Gyll., in the branches of Lonireya caprifolium, and 
preys on Sargus and Microchrysa [Chrysmyiyia}. Nielsen (Kohl 1915) found the 
nests locally common in Denmark in the galls of Saperda popuhiea, L., in the 
branches of Popidas treynula. Such nest-s contained only a single cell, or rarely 
two. The cells for females were 10 mm. long, for males 7-8 mm. The prey 

♦ This colony was first discovered by Dr. G. Arnold. 
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was a species of Dolichopus, The adults appeared in early June, the males a 
few days before the females. He subsequently recorded a nest in the larval 
frass filling a burrow in a beech -branch, probably made by Cerambyx cerdo^ L. 
The prey consisted of small Empididae and Muscidae. 

V. R. Perkins (1892) found this species nesting gregariously in the lintel of 
a garden-door, and preying on Microchrysa [Chrysomyia] poliia, L. Watkins 
(1895, p. 10) found it in the Cotteswold Valley preying on Microchrysa 
polita, L., and Melanostoma, probably mdlinvm, L. Saunders (1896, p. 129) 
found the species nesting in the lintel of a door at Woking; at 6 p.m., 6 or 8 
females were seen to enter the same hole, but none were seen to come out. 

Wallis (1919) found the nest of a Crahro at Newton, near Kettering, and the 
list of prey makes it almost certain that the species was leucostomns. He records 
in one cell : — 2 Nemopoda cylindrica, F., 1 Dolichopus, large sp., 3 Beris vallaia, 
Forst., 3 B, chalybeata, Forst., 1 Ophyra leucostoma, Wied., 2 Hydrotaea or 
Phaonia sp. [Hyetodesia], 1 Chyliza, probably annulipes, Mcq., 1 Microchrysa 
L. Also in a second cell: — 8 Chyliza, 1 Ophyra leucostoma, Wied., 1 Doli- 
chopodid. In a third : — 1 Phaonia [Hyetodesia\ 1 Microchrysa polita, L., 
9 Chyliza, 1 Nmrigona sp?, 1 Phorbia, 1 Medeterus, A fourth cell contained 
fragments mostly of Chyliza. 

S4guy (1923) records Anthomyia pluvialis. Fin., as the prey in France. 
Saunt (1925) bred the species from a piece of rotten wood found at Foleshill, 
the prey being without exception Microchrysa polita, L. On 10 September, 
1921, he observed it nesting in an oak -stump in the Wyre Forest. The prey 
included 1 Plaiychirus sp., 1 Coenosia sexnotata. Mg., 1 Musca corvina, F., 36 
Tephritis bardanae, Schrk., and 1 Sepsis cynipsea, L. Saunt records May 16th 
as the earliest date at which he has seen the wasp, and October 24th as the 
latest, also that it occurs in all the intervening months. 

In the present paper we record 143 specimens of prey — 75 (J and 68 ?. A 
colony at Relubbus, W. Cornwall, observed by 0. W. Richards, nested in a 
very rotten log lying on the ground at the edge of a grassy path near a stream. 
The occurrence of a single sawfly amongst the prey is remarkable. In 
two widely separated localities (New Forest and Oxford) it was found by 
A. H. Hamm that many females, laden with prey, entered the same burrow, 
and each of these must almost certainly have had a nest of its own, branching 
off from the main passage. In the New Forest the colony was in an old dead 
beech-tree lying on the ground. The burrow had been made in the small cavity 
formed where a little branch had been broken off at its base. At Oxford the 
colony was in an old rotten elm. A piece of bark and some of the underlying 
wood had been removed, probably by a woodpecker, and in this hole, about 
2 inches in diameter, the burrow had been sunk. 

Parasites — Nielsen (Kohl 1915) records Cryptus analis, Grav., which 
pupates ixiside the cocoon of its host; also a small Tachinid. Morley (1911, 
p. 186) gives Tryphon signaior, Grav., as a probable parasite. Saunt (1925) 
records the Chalcid Habritys brevicornis, Ratz. In the cells of the above- 
mentioned colony at Relubbus was an Anthomyid larva, perhaps that of 
Eustalomyia f estiva, Ztt., a fly which was bred from the cells of this wasp in 
rotten wood at Shotover, near Oxford (A. H. H.). 

14. Blepharipus pubesoens. Shuck, (nigritus, Lep., Perkins 1913) and var. 
inerrms, Thoms. Kohl 1916, p. 410. 

These two forms almost certainly belong to the same species, and on the 
continent the habits have been studied mainly in the variety. Enslin (19226) 
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records that the typical form and especially the variety are common in N. 
Bavaria, nesting in the stems of Sambucus. Hugh Scott (1926) records the 
finding of a nest of typical pvbescens by Dr. R. C. L. Perkins at Newton Abbot, 
S. Devon. It had been formed in the stem of a healthy Typha, so that the interior 
of the cells was very damp. The nest consisted of four cells, of which one con- 
tained only one or two flies, two were fully stored and contained an egg and a 
young larva, respectively, while in the fourth a full-grown larva had eaten all the 

? rey. The site of the nest was perhaps unusual, for in Gloucestershire Dr. 

^erkins has found the species burrowing in the dead wood of old beech-stumps. 
The prey consisted of: — Ceratopogon rubiginosus, Winn., 1 5; Chloropisca 
circumdata, Mg., 1 $; Chrysotus blepharoscdes, Kow., 6 3 $; Ch. gramineits, 

Fall., 4 (J 26 Fannia polychaeia, Stein., 1 9; Limnophora humilis, Zett., 
2 9 I Notiphila riparia, Mg. 1 (J; Pipunculus campestris, (Latr.) Verr., 1 9 j 
P,fuscus, Zett., 1 c?; P. geniculatus, Mg., 1 P. horridus, Beck., 2 1 9i 

Sepsis sp., 1 9; Tachydromia palUdiventriSy Mg., 3 9; Trineura sp., 1 ^—in 
all 41 9 and 15 cJ. 

Verhoeff (Kohl 1915), w^ho renamed the species samhulicola, found the nests 
of the variety commonly in elder stems. The prey was Microchrysa [Ckryso- 
myia] pdita, L., and Muscids, probably Muscina [Cyrtoneura] sp. The nests 
had 4-^ cells each. In the early summer the males hatched out, as a rule, 
some days before the females. 

Parasites — Enslin (19226) records Diotnorus arrnatuSj Boh., as a parasite 
of both the typical form and its variety. 

15. Blepharipos capitosus. Shuck. Kohl 1915, p. 401. 

Verhoeff (Kohl 1915) finds that the nests are hollowed out in the pith of plant- 
stems, and that the cells are arranged in simple linear order. The prey in one 
nest consisted of Empidids — apparently two species of Tachydrmnia [Platy- 
palpus\ and in another of small black gnats (Nematocera). The male wasps 
emerge a few days before the females. 

Borries (Kohl 1915) states that the species occurs from June to August in 
Denmark. Pairing takes place in June and the female nests in July and 
August. There is only a single generation in the year. The nest, which is 
excavated in stems of raspberry, ash, or elder, is absolutely simple and linear. 
The length of the cells varies greatly, being determined by the diameter of the 
stem. Nests in raspberry usually have 15-18 cells, but those in ash or elder 
only 1 or 2 ; each female must therefore make several such nests in these trees. 
The males seem to be much commoner than the females, and a nest of 15-10 
cells may contain only one or but a few females, which are nearly always found 
in the inner cells. Sometimes whole nests are stored with prey but without 
larvae. Such nests were probably made towards the end of the season when 
the eggs of the female were exhausted. The prey, of which there are about 
20 in a cell, included various species of Chironomus and Ceratopogon (both 
sexes). The cocoon is transparent reddish-yellow, about 6 mm. long, 3 mm, 
broad, and nearly cylindrical. 

Baer (Kohl 1915) found the nests, with not more than six cells, in the 
pruned twigs of Fraxinus excelsioTy var. pendulus. The prey consisted of 
Tachydromia, and various Nematocera, including Sciara, Box (1919) writes 
of the nests as very common in living stems of ash, more rarely elder, in the 
Midlands. He finds, like most other authors, that the nests are much commoner 
than the adult wasps. The tunnel penetrates the living pith for a distance of 
over a foot. The prey, he states, consisted of aphids. 
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In the present paper 81 specimens of prey are recorded, mostly identified 
from fragments. Of those which can be sexed 51 are cj and 26 are ?. In 
addition to various Diptera one nest contained fragments of Psylla sp., while 
another of 5 cells appeared to have Psyllidae only. There is less diversity in 
the species of prey foimd in individual nests than in the prey of the species as a 
whole, thus leading to the inference that there is a certain amount of individual 
specialisation in himting and capture. In one nest of seven cells the larva in 
the fourth cell lay with its head pointing inwards — a curious abnormality. The 
nests have been found in various localities near Oxford in the stems — often 
living — of ash. Viburnum lantana, elder and sumach [Rhus coriaria). 

Parasites — Kramer (1920) in Germany bred Macronychia polyodon. Mg., 
Ptychoneura cylindrica, Fall., and P. crabronum, Kramer. The last-named 
species is placed by Stein in the genus Sphecapata. At Stanmore, Middlesex, 
a nest in an elder stem, found by 0. W. Richards, contained one puparium of 
Macronychia poJyodon, Mg. 

On the continent a closely allied Crabro, viz. B. cinxius, Dahlb., has very 
similar habits, also mixing Hemiptera with its flies ; much also has been recorded 
of its parasites. The species, which should be looked for in England, may be 
distinguished from B. capitosus by the broader process of the clypeus and by 
lacking the yellow patch on the anterior side of the front tibiae. 

16. Blepharipus cetratus. Shuck. Kohl 1915, p. 410. 

Bold (Kohl 1915) records that he found this species in 1853 preying on green 
aphids in Northumberland. It is, however, very doubtful whether any British 
naturalist could, at that date, correctly identify the small black Crabros, and 
it is quite probable that there were also errors of observation. Dr. Sharp (Hugh 
Scott 1925) took a femaje in the New Forest which had captured three females 
of the gnat J ohannseniella niiida^ Mcq. 

17. Blepharipus ambiguus, Dahlb. Kohl 1915, p. 415 {gonager, Lep., 

Perkins 1913). 

Kohl (1915) only quotes from Borries a doubtful record of this species nesting 
in rotten wood, in Denmark. Meyer (1919) also states that the species 
nests in wood. Jannson (1919) found it nesting in a rotten poplar in 
August at Oerebro, Sweden, The burrow entered the wood perpendicularly 
and led to an irregular series of tunnels, mostly formed by utilising the old 
galleries of other insects. A cell near the entrance contained 22 Typhlocyba 
ulmi, L. ; another — 6 T. ulmi, L., and a larva of the wasp ; a third — a pupa of 
the wasp and 4 uneaten T, ulmi, L. 

In the present paper 569 specimens of prey are recorded, of which 202 are (J 
and 367 are $. Nearly all the records were made by A. H. Hamm from two 
colonies, one in the New Forest and one in a garden at Oxford. Both were in 
rotten wood of about the consistency of firm cheese, and not so soft as the final 
product of decay, viz. “ touchwood.” In the New Forest the colony was in an 
old beech-stump, at Oxford in an elm-trunk lying on the ground. The nests 
were of the second type with most of the side-passages containing the cells given 
off towards the end of the main burrow. In both, the entrances were close to 
the ground-level. 

In the New Forest oak-feeding leaf-hoppers were in the majority, Aldrra 
being the commonest, although Typhlocyba quercus, F., was by no means rare. 

At Oxford the latter was much the commonest species among the prey, in 
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spite of the fact that no oak-tree grew very near the colony, while near at hand 
were plenty of elms, which must have been swarming with leaf-hoppers. 

The three cells of one individual in the Oxford colony were peculiar in that 
* the prey, except for a single specimen of Psylla sp., consisted entirely of an 
undetermined species of Typhlocyba. Except for the one Psyllid the whole of 
the prey in both colonies belonged to the TypHLorYBiDAE. 

The number of the prey in each cell was as follows : — New Forest (9 Aug. 
1908) one cell of 9, three of 12, one of 14. 

New Forest (15 Aug. 1908) two cells of 9, two of 10, five of 11, one of 13. 

Oxford (15 July, 1912) one cell of 11, one of 12, one of 14, one of 16, two of 
17, five of 18, one of 22. 

Oxford (27 July, 1912) one cell of 9, one of 10, one of 14, two of 15, one 
of 18, two of 19, one of 22. Furthermore one wasp had 3 cells of 12, 17, and 20, 
respectively. In the New Forest, where the large Alebra was the commonest 
prey, the average number was fewer than at Oxford. 

An interesting fact was discovered concerning the biology of the prey. 
These Typhlocybidae are much parasitised, either by Pipunculid flies, perhaps 
of the genus Chalams, or more probably by the Hymenopterous genus 
Aphelimis (Dryinidae). When the prey has died the parasitic larva forces 
its way out and can be seen protruding from the dry preserved specimens. 
In the New Forest there were only 9 of the prey thus infected out of a total of 
185. In the Oxford colony, however, on 15 July, 1912, 137 out of 207 were 
infected, and on 27 July, 13 out of 202. On the second date the parasitic 
larvae were mostly larger and in one case had definitely left for pupation; 
hence, at this later date parasitised individuals were probably less easy for 
the wasps to find, a large proportion having been killed by the emergence of 
the parasite. The infected individuals are doubtless somewhat less active and 
thus more easily caught, and such destruction of infected individuals 
which must in any case perish, would be beneficial to the species. In the list 
of prey a number 'followed by the letter P is used to indicate the number of 
individuals parasitised. 

18. Blepharipus walkeri. Shuck. Kohl 1915, p. 413 {aphidum, Lep., 

Perkins 1913). 

The only record of habits which is certainly applicable to this species is 
that of Nielsen (Kohl 1915). The nests were found in broken branches of beech 
and elder. The main burrow has a diameter of 3-3 1 mm. and giv^es oft short 
side-passages in all directions, leading to the cells. The main passage itself may 
often be forked. The prey consisted entirely of the mayfly Chloeon [Chloe] 
dipterum, L., mostly and usually three to a cell. The front legs were always, 
and the other pairs generally, bitten off at the coxae. 

19. Blepharipus carbonarius, Dahlb. Kohl 1915, p. 414. 

Bold (Kohl 1916) states that this species preys on a small bright-green fly, 
but his identification of the wasp must be considered very imcertain. 

Adlerz (Kohl 1916) in Sweden found the species nesting commonly in the 
trunks of Piceck in the larval galleries of other insects. Every four or five 
minutes a wasp would arrive with a small fly. In this species the burrow 
when fully stored is filled with pieces of wood and bark, and not left open as 
in many Crabros. In one cell 17 small flies (unidentified) were all motionless, 
while in another some of them moved their legs slightly. The egg was found 
on a fly lying at the outer end of the store. 
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20. Ablepharipus podagrieus, V. d. Lind. Kohl 1915, p. 416. 

Roman (Kohl 1916) found a nest in the branch of an oak-tree. It was a long 
simple burrow in the old gallery of some other insect. The prey consisted of 
both sexes of a small Chtronomus, When the nest was completed the outer 
part of the burrow was filled with wood chips. 

Prey here recorded includes 19 specimens — 7 cJ and 12 $. They consist 
mainly of Scatopsidae; but there are also a few Ceratopogines and two 
Oscinis, 

At Shotover near Oxford the species was found by A. H. Hamm nesting in a 
post with Pem'phredon lugubris^ Latr. An attempt was made to determine the 
time spent in hunting for prey, but observation was very difficult owing to the 
quick movement of both species nesting in the post. The following notes were 
made on a female podagricus : — 

Arrived with prey 12.32 p.m. : remained in burrow IJ min. 

„ „ „ 12.36 „ : „ „ „ 13 sec. 

,, ,, ,, 12.46 ,, . ,, ,, ,, 65 sec. 

,, „ ,, 12,51 ,, : The wasp captured. 

21. Crossocerus palmarius, Schreb. Kohl. 1916, p. 415. 

Nielsen (Kohl 1915) observed this wasp from June to August in sandy 
places in Denmark. A nest, excavated in the ground, consisted of a short tunnel 
with a cell at the end containing three flies — Helina [Spilogasier] ? impunday 
Zett., 1 (J, and Spilogaster duphcata, Mg., 2 cJ. 

We record 8 specimens of prey — 1 and 7 9 * At Lye Hill near Oxford the 
wasp was found by A. H. Hamm burrowing in hard sandy ground at the side 
of a path amongst the stalks of wheat (5 August, 1909). 

22. Crossocerus palmipes, L. Kohl 1915, p..415. 

Hardly an)rthmg is recorded of the habits of this species on the continent. 
In this paper 50 specimens of prey are recorded — 13 and 37 ?. The species 
was found (A. H. H.) nesting gregariously in abundance in various partfe of 
the University Museum grounds at Oxford. The nests were either in the soil 
or in the mortar between the courses of the stone walls. The wasp, when 
returning with prey, dives straight into the nest without hesitation. A nest 
in rather damp sandy soil excavated near Kirtlington, Oxon., consisted of a 
burrow about two inches long ending in a small cell (0. W^ R.). This nest, 
however, was probably only in the early stages of construction. The parasitic 
Mutillid Myrnwsa mdanocephala, F., was seen just outside the burrows of this 
species in the Museum grounds at Oxford (A. H. H.). 

23. Crossocerus varius, Lep. Kohl 1915, p. 416. 

Ferton (Kohl 1915) found a nest in the ground on a sunny slope at Boni- 
facio (21 October). The tunnel was short and there were only two cells, one 
of which was completely provisioned and contained a young larva and 14 
Tachydromia articulatay Mcq. * 

Adlerz (Kohl 1915) found the nests in a hard, trodden path in a park in 
Sweden. They formed a small colony indicated by the little piles of excavated 
sand. The tunnel usually enters the ground somewhat obliquely, but changes 
to a perpendicular direction. The few cells all open into the main tunnel and 
are situated 2*6-3 cm. beneath the surface of the ground. The prey consisted 
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of various small flies including Nematocera and there were usually seven in a 
cell. Six or seven species of prey may be stored in a single nest. Adlerz also 
describes a second colony nesting in a hard path and preying mainly on 
Tipulidae. 

24. Crossocerus anxius, Wesm. Kohl 1915, p. 416 {oralis^ Lep., Perkins 1913). 

Kohl (1915) found this wasp nesting in sand and preying on Tachista 
arrogans, L., 9- Borries (Kohl 1915) found the nest in a sandy bank. The 
tunnel took a curved course on entering the bank and ended in a cell containing 
two Tachydromia pallidirentris, Mg. Adlerz (Kohl 1915) found this species 
in Sweden, on two different occasions, nesting in hard, sandy paths. The 
tunnel went down perpendicularly for about 5 cm. and ended in a horizontal 
cell. The prey on both occasions consisted of Hemiptera, chiefly Plagio- 
gnatlms chrysanthemi , Wolff — about five to a cell. 

We here record 4 specimens of prey, all females, and it is curious to note 
that, in each of two widely separate localities, they belonged to the single 
species of fly Tacliydroima cJarmuJa, Collin. 

25. Crossocerus wesmaeli, V. de Lind. Kohl 1915, p. 417. 

Adlerz (Kohl 1915) found this wasp nesting in sand and preying on 
Nematocera. The nest was very difficult to excavate owing to the great 
friability of the sand. The author also quotes from Aurivillius' Svensk 
Insektfauna " (Abt. Hym., p. 14G) a statement that the species preys on 
CiiiRONOMiDAE and nests in wood, a site which, however, he regards as very 
improbable. 

Smith (1858, p. 136) found the species in August at Lowestoft preying on 
flies of the genera Nofiphila and Phytomyza. Pissot (1888) records tiie species 
as preying on T yphlocyha rosae, L., and Chironomus sp. Possibly, however, 
the Crabro with the first-mentioned prey was really another species (e.g. B. 
ainbignvSy Dahlb ) ; for errors are often made in the determination of the small 
black Crabros. 

Hallett (1916) states that this species preyed exclusively on Thereva annulaia^ 
F., at Porthcawl. Fertoii (1923, p. 89) records that ice^smaeli stores paralysed 
Oscinis. Morley (1907, p. 83) states that the Ichneumon Phygadeuon rugulosiis, 
Gr., is supposed to be associated with (’. wesmaeli. 

In the present paper 22 specimens of prey are recorded, 9 o 13 4 . This 
wasp is very common on the Surrey heaths, nesting in the sand from July to 
September. The nests are most frequently excavated horizontally into 
perpendicular surfaces. The Dipterous prey is somewhat varied and mixed 
types may be stored in one nest. 

26. Crossocerus elongatulus, v. de Lind. Kohl 1915, p. 418. 

Wissmann (Kohl 1915) states that these wasps nest in sand, but also, 
especially the males, frequent 0 I 4 posts, etc. Sickmann (Kohl 1915) records 
that the species utilises the boles made by beetles in old posts and preys on 
the fly Cmtor myopimis, Lw. 

Ferton (Kohl 1915) describes it as preying on Sapromyza sp. at Rognac. 
The wasps were taken by him (cf. Ferton 1923, p. 89) on the flowers of Seseli 
tortuosvm. Ferton also gives two lists of the prey at Bonifacio, which, added 
together, are as follows: — Agromyza cunctans, Mg.; A. gyraas, Fall.; A, 
jmsilla, Mg. ; Aphiochaeta [PWa] pulicariWy Fall. ; Apod/icra sp. ; Cecidomyia 
TRANS. ENT. SOC. LOND. 1926.— PART II. (DEC.) Y 
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sp. ; Chrysotus smvis, Lw. ; Cyrtosia sp. ; Dacus oleae^ Rossi ; Desmomdopa 
m-nigrum, Zett. ; Diastata obscurella, Fall. ; Dohmiphora [Phora] condnna, 
Mg. ; Ephygrobia compta^ Mg. ; Geron gibbosus. Mg. ; Gymnosovm rotundatum^ L. ; 
Hecam^e lateraliSy Lw. ; Medeterus flavipesy Mg. ; MiUogramma sp. ; Osdnis 
vindicata. Mg.; Paragus sp., probably bicolor, F. ; Psilopus sp. ; Scaptomyza 
[Drosophila] graminum, Fall. ; Siphonella pttmilionis, Bjerz. ; Sioamm^damella 
[Sccrfopse] brevicomis, Mg. ; Syritta pipiens, L. ; Tachydromia cothurncUa, Mcq. ; 
Toxophora maculata, Wied. 

V. R. Perkins (1892) records the species as prejnng on a very small black 
Dipteron, which may very probably have been an Oscinis, 

We here record three specimens of prey — 1 ^ and 2 $. 

Parasites — Baer (1921, p. 188) records Macronychia polyodon, Mg. The 
list of prey given by Ferton is very interesting, as it comprises a number of 
Diptera belonging to genera more or less associated with Hymenoptera, viz. — 
Desmometopa m-nigrum, Zett., Apodacra sp., Miltogra^nma sp., and Paragus. 
Ferton (1923, p. 1 18) states that the Apodacra was a parasite of Chlorion [Sphex] 
albisectvm, Lep. et Serv. In some cases valuable hints as to the hosts of 
parasites of sand-wasps can be obtained by examining the lists of prey. 

27. Acanthocrabro vagabundus, Pz. Kohl 1915, p. 397. 

Sickmann (Kohl 1915) found this wasp nesting in an old spruce post in his 
garden. The nest was made in a hole from which a large nail had been 
extracted. The prey consisted of females of Pachyrrhina iridicolor, Schum., 
and Tipula pruinosa, Wied. The victims, after being paralysed with the 
sting, still retained some power of movement in the antennae. The front legs 
were then bitten ofi just below the coxae, and the mid and hind legs between 
the femur and trochanter. 

Borries (Kohl 1915) found a nest in an old plum tree. The prey consisted 
of unidentified Diptera, all arranged with the head inwards. The nest was of 
the linear type and contained six cells. The ^ cocoons were 9 X 3*5 mm. and 
the $ 12 X 4*5 mm. Jannson (1919) found this species in Sweden, entering a 
hole in a rotten poplar, and carrying a Tipulid with a black-marked thorax. The 
legs had been bitten off. He was unsuccessful in attempting to excavate this 
nest, but another was found which contained nothing but the remains of the 
same species of Tipulid. Fahringer (1922) found a nest near Constantinople in 
the burrow of the beetle Ergatisfaher, L., in the trunk of Pinus brutia, L. The 
burrow had been closed with wood-dust. The remains of the prey appeared to 
belong to the genus Pachyrrhina. Bristowe (1925) mentions that this wasp is 
often seen carrying Tipulids at Wicken Fen. 

In the present paper 2 and 2 5 Tipulids are recorded as prey. The 
females and one male had all the legs removed at the trochanter, the other male 
all except the right posterior. 

28. Cuphopterus serripes, Pz. Kohl 1915, p. 396 {dimidiatus, Fab., 

Perkins 1913). 

Kohl (1916) received a cocoon covered with remains, probably of Syrphids, 
and also grains of earth. Wissmann (Kohl 1915) bred a number of specunena* 
from cocoons found in a much-eaten-out example of Polyporus sulphureus on 
oak. Brischke (Kohl 1916) found a nest in a rotten alder-stump. The remains 
of the prey belonged to the genera Dolichopus, Leptis, Microchrysa [Chrysomyia] 
and Thereva. 

We here record two specimens of prey, both females. 
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29. Cuphopterus signatus, Pz. 

The present paper appears to contain the only record of the habits of this 
species, viz. that it nested in the New Forest in very hard rotten wood and 
took as prey a male Leptis tringaria, L. 

30. Hoplocrabro quadrimaculatus. Spin. Kohl 1915, p. 398. 

Goureau (Kohl 1915), probably referring to this species, states that he found 
the nests in sand, the cells being 8-10 cm. underground. The prey was 
apparently always the males of the Leptid fly Atherix ibis, Mcq. Dahlbom 
(Kohl 1915) saw the wasp preying on Fannia [Anthonuyia] scajaris, Mg., $. 

VerhoefE (Kohl 1915) found the nests excavated, to a depth of 20-25 cm., 
in perpendicular surfaces of sand. At the end of each of three burrows were 
lying ^6 dead but fresh Ctilex pip lens, L. The cell was not defined in any way, 
and many more Culex were lying near the entrance of the tunnel. He believed 
that the young are fed from day to day, but this conclusion is not supported 
by the notes of other observers. 

Ferton (Kohl 1915) found the nests deep in sand at Bonifacio, and describes 
the pupa and cocoon. The prey consisted of Culex probably pipieris, L., 
Fannia [Homaloniyia] canicnlaris, L. ; F, [Af.] incisurata, Zett. ; F. [H.] 
scalarisy F. ; Helina [Spilogasier] qnadrum, F. ; Psilopus sp. ; Saprcnnyza fasciola , 
Fall. ; Spilogaster clarOy Mg. 

Adlerz (Kohl 1915) also found the nest in similar vertical surfaces in Sweden. 
The adults occurred in July and August and there were probably two generations 
in a year. The prey were apparently for the most part Nematocera and the 
following could be identified : — 1 Anopheles bifnrcaius, L., 2 $ 7 c? Rhyphus 
punctatuSy L. 

Smith (1858, p. 143) records that this w^asp preys on gnats and other small 
flies. C. Morley in a letter to Prof. Poulton wTites that he found it preying on 
Fannia [Uomaloniyia] scalaris, F., on a sandy bank at Grundisburgh, Suffolk, 
30 July, 1897. Ilalkyard (1923) found this wasp in Delamere Forest preying 
on Leptis lineola, F., Rhyphus punclatus, L., and Sapromyza paUidiventriSy Fin. 
(all recorded as frequent prey in the present paper). 

We here record 36 specimens of prey, including 13 and 22 $. In addition 
to Diptera this species also captures Lepidoptera and Trichoptera. Besides the 
two moths recorded as prey another was seen (A. H. H.), carried by a wasp which 
eluded capture. Most of the records are from a colony in the New Forest 
established in a perpendicular face of sandy earth produced by the uprooting 
of an old birch tree. 

A specimen caught by A. H. Hamm in the New Forest was preying on 
Hammomyia griseOy Fin., a well-known parasite of bees and wasps. 

31. *Rhopaluin Ubiale, F. Kohl 1915, p. 437. 

Borries (Kohl 1915) found many nests in broken stems of raspberry in 
Denmark. The tunnel penetrates the stem for a distance of 8*5 to 40 cm. The 
cells (10-11 X 4*5-5 mm.) are broader than the tunnel, so that the nest as a 
whole is moniliform; in thinner stems, however, it may be linear. \Mien the 
stems are thicker than usual, on the other hand, the nest may be of the second 
type with the cells opening almost directly into the main tunnel. The prey 
consisted of Nematocera — about 20 to a cell. 

♦ Nothing in known of the habits of RhoptUum kiesenwetteri, Mor. 
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Schlectendal (Kohl 1916) found nests in old elder-twigs. The burrows 
formed a very elongate spiral. There were sometimes two nests in one stem. 
The prey observed were Nematocera. Nielsen (Kohl 1915) records that the 
moniliform nests may also be found in broken branches of oak and beech. One 
branch, a few centimetres in diameter, contained five nests. The prey con- 
sisted of Nematocera. 

Wagner (Kohl 1915) found the nests in stems of Sambucus racemosus. The 
tunnel penetrated in an elongate spiral. The cells contained Chloropidae and 
also a few Aphids and one beetle (Staph ylinidae). The cocoon has a double 
wall — an outer layer of whitish threads and within it a thicker tough layer of a 
yellowish colour. The cells were in niches in the wall of the main tunnel, their 
long axes at various angles with it. Borland (1925, p. 181) records that Giraud 
found a nest in rotten wood, stored with Chirononiids and Tipulids. 

Parasites — Nielsen (Kohl 1915) records Diomoriis artnatus, Boh. 

32. Physosceles clavipes^ L. Kohl 1915, p. 431. 

Verhoeff (Kohl 1915) found the nests commonly in stems of Rubus and 
Sambucus. The nest may be definitely of the second type, linear, or inter- 
mediate. In the latter arrangement the cells bear the same relation to the 
main tunnel as that described in the last species. The prey consisted of Muscids 
and the larvae leave hardly any recognisable fragments of the hard parts. 
The cocoon is 2*5 X 7-8 mm. It has a double wall— an outer thinner web 
including remains of the prey and an inner denser and tougher layer. Two- 
thirds of the female wasps appear after the last male, and half the males before 
the first female. 

Borries (Kohl 1915) found a nest in an ash-twig. The tunnel was 100 mm. 
long and 2-5 mm. wide. The nest was linear and contained eight cells of 
which all but the innermost (female) contained larvae which produced males. 
The prey belonged to the Psocidae. Nielsen (Kohl 1915) also expressly states 
that every transition exists between nests of the first and those of the second 
type. A local thickening in the stem may contain a short side-passage leading 
from a nest which is otherwise of the linear type. The female-containing cells 
are, as a rule, the innermost, although nests have been found producing only 
males. The prey consisted of Mycetophilidae and Cectdomyidae. 

Bowman (Kohl 1915) found nests in old beetle-galleries in a plank; the 
prey here consisted of Nematocera. Another nest, in a stem of Spiraea, was 
stored with Psocidae. Nests were also found in stems of hollow reeds. The 
largest of these included nine cells and they all contained Psocus bifasciatus, 
Latr. Two cells enclosed 2 adults with 9 larvae, and 7 adults with 2 larvae, 
respectively. There are probably two generations in a year. 

Adlerz (Kohl 1915) found this wasp nesting in the straw of an old thatched 
roof and carrying prey which was probably a small yellow gnat. Alfken 
(Kohl 1915) records the species as preying on Aphides. 

Billups (1883) bred this wasp amongst a number of other insects from the 
galls of Cynips kollari, Htg. Latter (1913) has seen it catching flies on window- 
panes. Malloch (1904) records that it nests commonly in Dumbartonshire in 
old walls. Perkins (1923) states that clavipes has been bred from bramble- 
stems near Plymouth. Picard (Borland 1925, p. 181) found the wasp nesting 
in the holes of beetles in the dead wood of fig-trees, and storing the fig Psyllid, 
Homoioma ficus, L. 

In the present paper 4 adults of Peripsocus subpupillatus, McL, and 149 
larvae, presumably of the same species, are recorded as prey. A nest was 
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found (A. H. H.) in a perpendicular surface of sand near Wellington College, 
Berks., 1 1 August, 1 906. The nest, owing to the friable nature of the soil, could 
not be properly excavated, but there were presumably several cells. 

Parasites — Borries (Kohl 1915) records Diomorus armatus, Boh. Box (1918) 
found two nests at Market Bosworth which he attributes to this species : they 
produced, however, only Diomorus armatus, Boh., the Chrysid Ellampus 
[Homalus] auratus^ L., and an Ichneumonid. 

33. Lindenius albilabris, F. Kohl 1915, p. 420. 

Sickmann (Kohl 1915) states that the species nests in the earth and preys on 
Diaphonis latifrons, Lw. Nielsen (Kohl 1915) found about sixteen nests in a 
square yard of sand in Denmark. The entrance was surrounded by a small 
heap of sand. The tunnel descended 6-8 cm. vertically, then took a horizontal 
direction for 3 cm., and ended in a cell 6-8 mm. long. The prey consisted of the 
paralysed Hemipteron Dcraeocoris thunhergi, Fall., of which 6-8 were 

stored in a cell. All the prey were adults. 

Adlerz (Kohl 1915), who studied numerous colonies in Sweden, remarks that 
the nest is always left open except when excavation is actually in progress. 
At Sundvall the prey consisted entirely of flies. A few miles further south 
Hemiptera were the chief prey, although flies were also stored. In one colony 
every cell had a few flies and some had as many as 5-6, while in another colony 
several cells had no flies and the liighest number of flies in any cell was three. 
The egg was always laid on a bug when Hemiptera were mixed with flies in a 
cell. Further south again, in Ostergiitland, Hemiptera alone were stored. 
These results were based on the examination of many nests. Full details of the 
investigation are given by Kohl (1915). The Hemiptera belonged to Mxris and 
related genera, and 10 23 were stored in a cell. 

Bowman (Kohl 1915) found the species in Holland storing its nest with 
Globiceps flavo)Han(latus, F. (I adult and 4 nymphs), and Miris calcaratus, 
Tulb. (1 full-grown n}un})h and 4 younger ones). No flies were present. 

We here record 82 examples of prey— 80 Capsid bugs (19 (J, 39 young) 
and 2 $ Ohloropid flies. It is interesting that these flies should be of the same 
type as tliose captured by the closest ally of this wasp. Some specimens of 
the recorded prey were not actually taken from wasps but found lying near the 
burrows. Probably when the wasp is disturbed, it is liable to drop its prey and 
would not retrieve it. The nest and nesting-site resemble those of the nex4; 
species. 

Paro^/to -Alderz (Kohl 1915) records that he found a Myrmosa melano- 
cephala, F., in one nest, and the larva of a parasitic fly in another. Arnold 
(1906 and 1910) records the Chrysid Hedychridium coriaceum, Dahlb., as almost 
certainly a parasite, a conclusion confirmed by Mortimer (1913). 

34. Lindenius panzeri, V. de Lind. Kohl 1915, p. 423. 

Kohl (1916) found L. panzcri nesting in sandy places in N. Tirol and preying 
on Carphotricha guttularis, Mg. (J. Marchal (Kohl 1915) found a nest in a hard- 
trodden garden path. The tunnel was narrow and deep and led to a cell 
containing a number of Chloropisca [Chlorops] linea^a, F., which were probably 
dead. Sickmann (Kohl 1915) records Carphotricha guttularis, Mg., and 
Simulium ornatiimy Mg., as prey. 

Bowman (Kohl 1915) found the nests in hard ^ound. The burrow entered 
the ground perpendicularly for 10 cm., and here, in the same horizontal plane, 
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were five cells at the end of side-passages, and in another parallel plane at a higher 
level four more passages with cells. The prey, 22 to a cell, was Chlorops hypo- 
stigma, Mg. A single cell enclosed also one specimen of Tephritis sp. Other 
nests were found on a much simpler plan and sometimes consisting of only 
two cells. 

In the present paper 87 Chloropids are recorded as prey — 85 and 2 $. 
Male Chloropidae are known to have a curious dancing flight (probably 
connected with mating), and it is possible, although there is no direct evidence 
for this, that the prey is chiefly caught on the wing. The nesting-site, both in 
the New Forest and on Esher Common, was a hard sand path (A. H. H.). The 
burrow was externally indistinguishable from that of L. albilabris, F. Over 
the entrance was a small mound of excavated sand, in the centre of which was 
the little countersunk crater leading to the tunnel. 

35. Entomognathus brevis, V. de Lind. Kohl 1915, p. 426. 

Sickmann (Kohl 1915) states that this species nests in the earth and prey^ 
on small flies. Adlerz (Kohl 1915) found it nesting in the earthy gravel dug 
out of a ditch, and capturing the beetle Longitarsus luridus, Scop. Smith (1849) 
and Berland (1925, p. 176) describe this wasp as preying on Halticidae. 

We here record 15 specimens of prey— all phytophagous beetles. 

Part III. The List of Prey. 

In the following list the locality and date of the observation are given in 
the left-hand column ; in the next column the name of each species of prey 
with the number and sex of the specimens. Unless otherwise stated each 
specimen was taken from a different wasp or from the same wasp on different 
occasions. In large colonies the exact details of the prey of each individual 
wasp are sometimes difficult to observe. In the third column are given the 
initials of the authority who determined the prey. The names wdth initials 
will be found in the Introduction. In the right-hand column are additional 
notes and also the name of the observer, it being understood that when no 
name is mentioned the observer was A. H. Hamm. 


Notes, and OnsFRVKR 


Locality and Date. 

Species and Sex of Trey. 

Identifier. 

WHEN not A.H.H. 


dytochryfiii zonatns, Pz. 



Lyme Regis, Dorset. 21 July. 

Dlptcra. 

Catabomba pt/rastri, L., 9. 

O.W.R. 

E. B. Ncvinson. 


Clytochryios oavifrons, Thoms. 



Shotover, Oxford. 28 July, '06. 

Diptera. 

riatifchirut peUatut, Mg., 9. 

J.W.Y, 


Baytwater, Headington, Oxon. 
16 Aug., '15. 

riatychirut cUbimanus, F., cf • 

P. aWimanuM, F. (melanic var.)., 9. 
Syrphuu corolla€. F., 9- 
S. UUifaseiatiu, Mcq., d- 

O.W.R. 

J.E.C. 

O.W.R. 

O.W.R. 


The same. 14 Aug., '15. 

S. latifasouUutf Mcq., d. 

O.W.R. 

Specimen lying out- 
side burrow. 

Garden, Cowley Road, Oxford. 
21 July, '12. 

Syrphui coroUae, F., <J. 

J.E.C. 


Thame, Oxon. 5 Ang., '15. 

Syrphvii baUeatus. Deg., 2 9. 

S, UUifoiCuUut, Mcq., d. 

O.W.R. 

O.W.R. 

H. Britten. 

ft 

Sindlesham, near Reading, Berks. 
80 July, ^06. 

CaUiphora erythroctphala, Mg., (f . 
Lticilia eatiar, L., 3 9. 

C.J.W. 

C.J.W. 

The ipedAc name It 
doubtful. 
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Notes, avd Observee 

Locality and Date. Species and Sex op Peey. Identifieb. when not A.H.H. 


Queen’s Bower, New Forest, Hants. 

9 Aug., *08. 

The same. 15 Aug., *08. 

Syrphut auricoUit, Mg., var. maculicomit, 
Ztt., ri. 

S. balteaiut. Deg. Fragment. 

S. ribetii, L., 3 <j. 

Chrytopt caecutient, L., (J. 

C.J.W. 

C.J.W. 

C.J.W. 

C.J.W\ 

All 8 from one 
burrow. 

Wickcn Fen, Carabs. Aug., 1012. 

Syrphut batteatus, Deg. Fragment. 
Syrphut spp. Fragments. 

O.W.R. 

O.W.R. 

C. J. C. Pool. 

99 99 

Upper Sapey, Worcester. 

25-8 Aug., *22, 

Syrphut rilripennit. Mg., 

O.W.R. 

E. B. Nevlnson. 

Crlccleth, Carnarvon. July, 1897. 

S. balteaiut. Deg., d. 

S. latijatcialus, Mcq., 

O.W.R. 

O.W.R. 

E. B. Nevlnson. 

Wroxham, Norfolk. 5 Sept., *02. 

Clytochrysus chryfottomaa, Lcp. 

Diptera. (Syrphidak.) 
Plaiychirut manicatut, Mg., 4 9. 

P. peltatus, Mg., 9. 

P. tcuUUut, Mg., 4 9- 
SphacTophoria menthattri, L., 2 9. 

J.W.Y. 

J.W.Y. 

J.W.Y. 

J.W.Y. 

Three of the wasps 
bred by G. A. K. 
Marshall. Some of 
the prey kept. 


Solenius Yagas, L. 
Diptera. 


Wickcn Fen, Cambs. 28 Aug., *12. 


Eriothrix rufomaculata. Deg., 3 

O.W.R. 

C. H. Hamm. 


Eristalts arbustorum, L., 

O.W.R. 

.. 


Calliphora sp. Fragment. 
Chrysogatter sp. Fragment, 

Chrytopt relicta. Mg., <J. 

Erxtialit sp. Fragment. 

Leptxt tcolopacea, L. At least 10. 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. 

Cell contents 

taken 

O.W^R. 

from rotten 

wood 

Melanottoma sp., 2. 

O.W'.R. 

by C. J. C. 

Pool. 

Muscid sp., 9. 

O.W.R. 

All very 

frag- 

Muscid, another sp., 1. 

O.W.R. 

mentary. 


Sargut prob. cupranut, L., 1. 

O.W.R. 



Syrphut balteaiut. Deg., 2 9, 1 2?. 

O.W.R. 



Syrphid sp., 2. 

O.W’.R. 



Tacliinid sp., 1. 

O.W.R. 




Oreenham Common, Newbury, 
Berks. 16 Aug., *18. 


Metacrabo aaadricinctas, F. 

Diptera. 

Calliphora erythrocephala, Mg., 4 o, 6 ?. 
C. romiloria. L.. 

Helxna {Mydaea) impunrta. Fall., 9, 
Lucilia /tavipennxs^ Krara., 2 c^. 

Lucilia cottar, L., 1 
Mettmbrxna meridiana, L., 

Morellia sp., 2 9. 

Mutca eorntia, F. (autufnnalit), 1 
Muscina pafmlorum. Flu., 2 V. 

M. stabulant. Flu., 2 o, I ?. 

Alydaca urbana, Mg , cf. 

Onesxa [aeuleata, I’aiul 1, 8 (J, 1 $. 
Phaonui basaltt, Ztr., ?. 

Ph. errant. Mg., cJ. 

Ph. erratica, Flu., J. 

Ph. sxgnoia. Mg., 3 J, 2 9. 

Ph. variegata. Mg., V- 
PlcUychxra {Erigone) radimm, F., cJ. 
-J'oltelet lardarut, F., 14 cJ, 1) 9. 
Sarcophaga, sp., 2 9- 
Syrphue ribesii, J.., 7 o. 2 9. 


O.W.R. 

O.W.R. 

J.E.C. 

O W'r ) Blcliards (1926). 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. 

J.E.C. 

O.W’.R. Named sepulchraht, 
J.E.C. Mg.? by J.E.C. 

J.E.C^ According to 

J.E.C. Stein’s recent key 

J.E.(\ the species seems, 

J.Fi.C. however, to be 

O.W’.R. acuUata, Pand. 

O.W.R. 

O.W.R. 

O.W .R. 


The same place. 19 Aug., ’18. Calliphora erythrocephala. Mg., 2 o , 3 9- 

C. vomitoria, L., 2 o. 

Catahomba pyrastrx, L., 9- 
Uelina anceps, Ztt., J. 

Lucilia caetar, L., 3 <S. 

L. eimuUUrix, Pand., d- 
L. sp., 2 9. 

Mutca corvina, F. {autumnalit) , 9- 
Mutcina pahulorum, Fin., 1 d, 1 9- 
, M, stahulans. Fin., 9. 

Mydc^ detrita, Ztt. {a^nis, Mde.), (J. 
Oneeia [aeuleata, Pand.], I j, 1 9- 
Phaonia errant, Mg., 9. 

Ph. erratica, Fall., 9- 
Ph. tignata. Mg., 9. 

PoUetet lardaria, F., 8 4 9. 

• PoUenia rudit, ¥., 9- 

Syrphut aibottriatue, Fin,, 9- 
S. luniger. Mg., 

S. ribeeii, L.. 3 (J. 

5. ritripanna, Mg., S- 


O.W.R. 

O.W.R. 

O.W'.R. 

J.E.C. 

O W k ) Sec Richards (1926). 

o!w .’r!*^ 

J.E.C. 

O.W.R. 

O.W.R. 

J.E.C. 

O.W .R. See note above. 
J.E.C. 

J.E.C. 

J.E.C. 

O.W.R. 

O.W.R. 

O.W^R. 

O.W.R, 

O.W.R. 

O.W\B. 
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Notes, and Observer 

Looamty and Date. Speciks and Sex of Prey. Identifier, when not A.H.H. 


Queen’s Power, New Forest, Hants. 
9 Aur., ’08. 

Mesembrina tneridiana, L., (J. 

Onesia sepulehrahs, Mg., $. 

PoUenia rudis, F., 

Tahanug bromius, L., 

7’. glaucus, Mg. ( ? var. of Iromiug), 2 

C.J.W. 

C.J.W. 

C.J.W. 

C.J.W. 

C.J.W. 

f ? really 0. aculeata. 
Band. O.W.E.] 

The same. 15 Aur , ’08. 

Machimus atricapiUus, Fin., 

Myiocera cannifrons. Fin., c?. 

Oti^sw acuUata, Band. ?. 

Phnoma r,uerceti, Boiiehe, S- 
Pollen ia rudis, F., 2 <S. 

Protocnlhphora n^urea. Fin., ?, 
Sarcophaga camaria, L., cJ. 

Tahanug bromius, L., V. 

C.J.W. 

C.J.W. 

O.WMi. 

J.E.C. 

C.J.W. 

C.J.W. 

C.J.W, 

C.J.W. 



The same. 9 A hr., 09. 

Leptis scolopacea, L.. d. 

Phaonia gcuteUarig^ Fin., J. 

Polietes lardaria, F., V 

C.J.W. 

C.J.W. 

C J.W. 



Upper Sapey, Wore. 25-8 Aur., 
’22. 

CalUphora erythrocephala, Mr., <?, ?. 
Jlydrotaea trntang. Fin., 9. 

Phnoma Mr , 2 9- 

Pobetes lardaria. F , S- 
Pollenia ntdis, F , 2 9. 

O.W.Il. 

J.E.C. 

J.EC. 

own. 

O.W.R. 

E. 

B. Nevlnson. 


Metacrabro lituratus, I*z. 




Bawllsh, S. Devon. July, ’09. 

Avthomviipaf- or Coiu)\LnaDAE 
fraRments. 

O.W.R. 




Thy reopus cribrarius, F. 




HoRley Bor, ()\on. 8 July, '00, 

Diptera 

Thereon no' ibtnUt, F., J 

J W.V. 



The saine. 14 July, ’07 

I'h. nohibfata. F., 

(’.J.W. 



The same. 3 .\iiR , '09. 

Onegin coerulen. Mg , o 

Pollenia rudig, F , 1 J, 1 9. 

() W.H. 

C J W. 



The same. 4 Aur , ’09. 

Pollenia rudig, F , 5 J, 3 9- 
1 hereon nohibtata, F., 9 

C.J W. 
C.J.W. 



The satm*. 5 Aup., ’09. 

Pollenia rudig, F., 1 J, 1 9. 

C.J W. 



The same. 0 Aur., ’09. 

1 herevn bipunetata. Mg., 9. 

77< no’/ilitata, F., J. 

C.J W. 

C J.W. 



Tubney, Berks. 4 Aur , ’09. 

Pollenia rudis, F., ,J. 

1 ahanuK bromius, h , 9- 

C.J.W. 

C.J.W. 



The same. 1 Aur., ’10. 

Morellin hortorum. Fin., <J. 

J.E.C. 



WellluRton t'olleRe, Berk.s. 9 Aur., 
’00. 

Syritta pipieng, L . (J. 

J.W.Y. 



Lynd hurst. New Forest, Hants. 

5 Aur., ’09. 

'Jherera nobilitata, F., 9. 

C.J.W. 

0. 

Arnold. 

Denny Bor, New Forest, Hants 

8 Aur., '09. 

Maehhnus atricapillug, Fin., J. 

J.W.V. 



Brodie, Nalrnsliire. 18 July, ’04. 

Calliphora loniitoria, L., 9. 

J.W.Y. 

J. 

W. Yerbury. 

Bude, N. Cornwall. No date. 

EmpiK tengelliita, F., 

O.W.K. 

E. 

B. Nevlnson. 


Thyreopos peltarius, ScJireb. 




Hogley Bor, Oxon. 14 July, ’07. 

Diptera. 

Helina ouadrum. Fall., 

Ilylemyia brassicae, Boueh^, <?. 
Hhinophorn lepida. Mg., 9. 

Tliereoa nobUitata, F., df- 

C.J.W. 

J.E.C. 

C.J.W. 

C.J.W. 



Shotover, Oxon 11 June, ’99. 

The same. 19 June, ’10. 

The same. 28 July, ’17. 

Thereva plebcia, L.. 

Helina quadrum. Fall., <J- 
Microchryga polita, L., 9. 

Hydrotaea irritang. Fin., J. 

(J.H.V. 

J.E.C. 

O.W.R. 

O.W.R. 
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Thyreopas scntellatus, F. 


Dlptera (Dolichopodidae). 


Denny Bog, New Forest, Hants. 

Dolichopus atratus. Mg., 5 9- 

J.R.M.'l 



3 Aug., '07. 

]). ritripennis. Mg., 9- 

J.R.M. 




Uymnopternug aerOHUK, Fin., 9- 

J R.M. 

^ In one cell. 



Forphyropg, sp., 9- 

J.R.M. 




VoUchopug vUripennig, Mg., ? sex. 

J.R.M j 



The same. 10 Aug., '08. 

J). atripes, Mg., 9- 

J.R.M.'l 



1). andulugiacug, Strobl, 9- 

J.R M. 1 

In one cell. 



I). (Unpeg, Mg., 16 9. 

J.R.M. j 



1). vUripemiis, Mg., 2 9- 

J R.M j 




J). (Unpeg, Mg., 17 9. 

J.R.M.'l 

In one cell. 



J). vitripenniH, Mg., 9- 

J.R.M. ( 



1). atnpes. Mg., 5 9- 

J.R.M. 1 

In one cell. 



I), vitnpemns, Mg., 13 9- 

J.R.M. J 


The same, 14 Aug., 'Oft. 

J). atrtpes, Mg., 4 9- 
J). vitnpennts, Mg., 9. 

J.R.M. ^ 
J.R M. J 

1 In one cell. 



1). vitripeuiiig, Mg., 9. 

J.R.M. 

,M’asp caught 

with 



this owned the next 




three cells. 



]) atripeg. Mg . 7 9. 

J.R.M.' 

^ In one cell. 



]). rUripefinig, Mg , 2 9- 

J.R M . . 



J). atripeg. Mg., 7 9- 

J R M.'l 

In one cell. 



1> niripentng. Mg., 3 9- 

J.R.M. 



J). sp., 1 fragment. 

J.R.M 1 

1 



J> atnpes. Mg , 10 9 

J.R.M.' 

In one cell. 



1). rxtripeunis. Mg , 4 9. 

J.R.M. ^ 


The same. 8 Aug., '09. 

1). atripeg. Mg., 2 9 

J.R M.. 




U. plumipes, seop , 9. 

J.R.M. 




J). ritnpennig, Mg . 8 9. 

J R.M. 




J). atnpes. Mg., 2 9 

J R.M. 




J). atratus, Mg,, 9. 

J.R.M. 

► In one cell. 



J) vUnpeiuits, Mg , 4 9. 1 d. 
Dollchopodid fragment K, i spec. 
(iynniopteruus aerosus. Full., 2 d. 1 9. 
roecilohothrus ao’nlitatus, ]. , 9. 

1). atratus, Mg , d- 

J.R M. 
J.R.M 
J.R.M 

J R M ^ 
J.R M. 

Wa.sp caught 

\^ith 



tins owned the next 




three cells. 



]) atripes. Mg ,16 9 

J RM.' 

1 In one cell. 



1). vitripefims. Mg., 9. 

J.R M., 



J) atripes. Mg , 1) 9 

J R M. 

j 



1). pinpes. Mg 9. 

J.R.M 

[ In one coll. 



J). lUnpenms, Mg , 2 9. 

J R.M. 



J). sp. fragment‘d, at least C.. 

J.R.M. 

1 



J). atnpes. Mg., 3 9- 

J.R.M 




J), t Unpentns, Mg , 4 9. 

J R M. 

} In one cell. 



U. sp. fragments, at least C. 

J.R M. 

1 



Blepharipus lencostomus, L. 


Diptera. 

Southfield Rd., Oxford. 9 June, Egh radtcum, L., V. J.E.C. 

’ 12 . 


Shotovor, Oxford. 5 Sept., HyUmyta fugajr, Mr., d. J.E C. 

Bayswater, Headiugtou, Oxou. Jiarrha tlongata, F., d. O W.R. 

IG Aug., '15. comtnunig, Dsv., d. J.K.(\ 

Hydrotaea metfonca, L.. J E t’- 

Mfigenia ftoralia. Mg., J. J.E C\ 

M elanostoma mellinum, L., 2 d- O.W.H. 

riatychirus alhinianua, F., 2 J. O.W.R. 

Poll^ia rudis, F., ?. • O.W.R. 


Queen’8 Bower, New Forest, Hants. Chlorops taeniopus. Mg , 9- 
10 Aug., '14. Chrysotus ^atmnfus. Mg., 9- 

Coenosia tineatipfs, Zett., 13 d, '» '?• 
]>olichopU9 cUripfit, Mg., d- 
Fannia ^olychaeta. Stein, 9. 
liilara htorea^ Fall., d. 

Jjauxania amtra, Hal., d. 

I^eptU lineola. F., 2 9. 

Pletina maculata. Fall., 9. 
Fteudoroetiogia ahmtrmtg, Stein, 9* 
Saprornyza difformis, Lw., d* 
XatUkocklorus omatus, Hal., d. 


J.E.r. 

J.E.C. 

J.E.C. 

O.W.R. 

J.E.C. 

J.E.C. 

J.E.C. 

O.W.R. 

J.E.C. 

J.E.C. 

J.E.C.- 

O.W.R. 


Only some of these 
Coenotin were 

determined by 
J.E.C., others by 
O.W.R. 
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Lyme Rogla, Dorset. No date. 


Hebecnema umbratica^ Mg., cJ. 
Hydrotaea armipet, F., <?. 
PUUj/chinu albxinanu9,T., <J, $. 


J E C 

O.W.R. E. B. Nevlnson. 
O.W.E. 


Relubbua, West Cornwall. Berts vallala, Forst., 

O.W.R. 


26 July, '25. Chorisops tibialis. Mg., 6 rf, 6 $. 

O.W.R. 

All those specimens 

Chortophila trichodactyla^ynMi., (J. 

J.E.C. 

taken from the cells 

Chrysotimus mollieulus. Fin., ?. 

O.W.R. 

of a colony In a log 

Coenosia sp., 9. 

J.E.C. 

by O.W.R. 

Fannia armata, Mg., (J. 

J.E.C. 


F. kowarzi, Verr., $. 

J.E.C. 


F. manicata, Mg., 3 (J. 

J.E.C. 


F. polychaeta, Stein, 1 (J, 1 ?. 

J.E.C. 


F. simUis, Stein, <J. 

J.E.C. 


Hybos culicifonnis, F., ? sex. 

O.W.R. 


Hydrotaea albipunctata, Ztt., <?. 

J.E.C. 


H. imtans, Fin., 3 (J, 1 ?. 

J.E.C. 


Lonchaea vaginalis. Fall., 1 cJ, 4 9- 

J.E.C. 


Microchrysa ftavicornis. Mg., 10 (j, 6 9. 

O.W.R. 


M. polita, L., 8 11 9- 

O.W.R. 


Oedoparaea buccata. Fall, cJ. 

J.E.C. 


Oxycera pulcheUa, Mg., 3 <J, 6 9. 

O.W.R. 


Phytomyptera nitidirentris, Rdl., 9. 

J.E.C. 


Sargus probably minimus, Ztt., 9- 

J.E.C. 


Sciapus platypterus, F., 9* 

O.W.R. 


Sepsis cympsea, L., 1 (J, 1 9- 

J.E.C. 


S. nigripes, Mg., <?. 

J.E.C. 


Simulium aureum. Fries., (J. 

F.W.E. 


Tachydromia pallidiventris, Mg., 9- 

J.E.C. 


J richina davipes. Mg., <?. 

O.W.R. 


Verrallia aucta, Fin., 

O.W.R. 


Hymenoptera. 



Lygaeonematus or Pachynematus sp. 

O.W.R. 


fragment, <J. 




Bagley Wd., Berks. Dec., '24. 

Blepharipus capitosm. Shuck. 
Diptera. 

Tachydromia spp. fragments, at least 9. 

O.W.R. 

O.W.R. Fragments 
in cell in stem of 
elder. 

The same. Dec., '24. 

Stratlomyld, metallic sp., fragment. 

T achydromta, spp. fragments, at least 3. 

O.W.R. 

O.W.R. 

O.W.R. Fragments 
in cell in stem of 
ash. 

The same. Feb., '26. 

Rhamphomyia sp., 1 <J, 1 9- O.W.R. 1 
Phytomyza Bp., O.W.R./ 

Jihamp^myianp., at least 9. O.W.R. 

R. sp. fragments. O.W.R. 

R. sp. fragments. O.W.R. 

Dolichopodid fragment. O.W.R. 

Chironomid sp., 2 cf. O.W.R. \ 

Dolichopodid sp., 2 O.W.R. I 

Limnobiid sp., 1 9- O.W.R. f 

Rhamphomyia sp., at least!. O.W.R. j 

One cell. 

One cell. 
One cell. 
One cell. 
One cell. 

One cell. 

O.W.R. Nest of 7 
cells In ash-stem. 

The same. 29 April, '26. 

Homoptera. 

? Aphalara nebulosa, Ztt., fragments. 
Psyllid sp., fragments. 

O.W.R. 1 
O.W.R. J 

1 O.W.R. Nest of 6 

1 cells in ash-stem. 

S. Hinksey, Berks. 28 Jan., '26. 

Diptera. 

Tachydromia spp., fragments, at least 
20 6, 24 9, 2 ?. 

O.W.R. 

O.W.R. Almost cer- 
tainly this species : 
cells in elder-stem. 

XJnlversity Museum grounds, 
Oxford. 4 April, '23. 

PachygastfiT atra , Px., fragment, 2. 
Tachydromia spp., fragments. 

Homoptera. 

Ptylla sp., at least 3. 

O.W.R., 

O.W.R. 

O.W.R. J 

1 Cells in Rhus cori- 
1 aria stems. 


Blepbsripnf ambigani, Lep. 

Homoptera. 

P -■ Parasite. In all cases the sexes and the' occurrence of parasites have been determined by O.W.R. 

Queen’sBower, New Forest, Hants. A/etra oZfcoffnW/a, Fall., 4 <?, 4 ?. E.A.B. In one cell. 

80 July. '07. 
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The iame. 9 Aug., '08. 


Alehra albostriella. Fall., cJ. 

A. albostriella. Fall., 10 <J, 2 $. 


A. alboatriella, Fall., X <?, 8 $. 
A. alboatriella, Fall., 4 <J, 7 
Eupteryx concinna, Ocrm., ?. 
'Jyphlocyba Quercus, F., d. 

T. tenerrima, H-S., $. 

Alebra albottriella, Fall., 3 9. 
Eupteryx concinna. Germ., 0 3 . 
Typhlocyha quercus, F., 3 cJ. 
Alebra albostriella. Fall., 12 9. 


E.A.B. 

E.A.B. 


E.A.B. 


E.A.B.^ 
E.A.B. 
E.A.B., 
E A.B. 


Wasp carrying this 
owned 2 cells dpIow 
with 12 and 9 
victims. 


In one cell. 1 P. 


In one 
cell. 

In one 
cell. 


These two 
from one 
burrow. 


The same. 16 Aug., '08. 


Alebra albostriella. Fall., 2 9. 1 cJ. 
Eupteryx concinna. Germ., cJ. 


A. albostriella, Fall., 2 7 9. 

Eupteryx concinna, Germ., 9. 
Typhlocyha tenerrima, H-S., ? sex. 
Alebra albostriella. Fall., 4 9- 
A. albostriella, Fall., 3 d, 3 9. 
Eupteryx concinna. Germ., <J. 

E. ptUchellus, Fall., 9. 

Typhlocyha quercus, F., 2 9- 
Alehra albostriella. Fall., 4 <J. 2 9. 
Eupteryx concinna. Germ., 3 c?. 
Typhlocyha quercus ? sex. 

Alebra albostriella, Fall., 9. 

Eupteryx concinna. Germ., 9. 
Typhlocyha douglasi, Edw., 1 6 9. 

gratiosa. Boh., 1 2 9- 

T. sp., 9 . 

Zygina alneti, Dahl., 9. 

'I yphlocyba douglasi, Edw. ?, 1 J, 3 ?. 

Alehra albostriella. Fall., 2 cJ, 3 9- 
Typhlocyha gratxosa. Boh., <J. 

T. quercus, F.. ? sex. 

T. rosae, L. ?, 2 9. 

Typhlocybld sp., 2. 

Alehra aVtostriella, Fall., ft S, 4 9. 
Alebra albostriella. Fall., 3 cf, 4 9. 
Eupteryx concinna. Germ., 2 9. 

7 yphlocyba quercus, ¥., 1 1 9. 

Alebra alhostnella, Fall., 1 (J, 1 9. 

1 yphlocyba douglasi, Edw.?, 5 J, 1 9. 
7'. gratiosa. Boh., 9- 
T, quercus, F., 2 9. 

Alehra albostriella. Fall., 1 (J, 6 9. 
Eupteryx concinna. Germ., 9. 

E, pulchellus. Fall., 9- 
Alebra albostrieUa, Fall., 1 cJ. 7 9. 
Eupteryx concinna. Germ., 9- 
T yphlocyba quercus, F., 1 <J, 1 9. 


E.A.B. 

E.A.B. 


E.A.B.^ 
E.A.B. } 
E.A.B.J 
E A.B. 
E.A.B. 1 
E.A.B. [ 
E.A.B. j 
E.A.B. I 
E.A.B.) 
E.A.B. / 
E.A.B } 
E.A.B. \ 
E.A.B. 
E.A.B. y 
E.A.B. 
E.A.B.J 
E.A.B. 
E.A.B. 



E.A.B. ^ 
E.A.B.) 
E A.B. 
E A.B. » 


The wasp carrying 
this owned the fol- 
lowing cell. 

In one cell. 1 P. 

Part of a cell. 

In one ) 

cell. I These two 

1 P. I from one 

In one burrow- 
cell. J 


In one cell. 2 P. 

Wasp caught with 
this owned this cell. 
1 P. 

In one cell. 

In one cell. 

In one cell. 

In one cell. 

In one cell. 1 P. 

In one cell. 1 P. 


The same. 

9 Aug., '09. 

Alebra aV)OStriella, Fall., 9. 

E.A.B. P. 


Typhlocyha douglasi, Edw. ?, 9. 

E.A.B. 

The same, 

12 Aug., '09. 

T. douglasi, Edw., ?, cJ. 

E.A.B. 


Southfield Rd., Oxford. 15 July, Typhlocyha quercus, ¥., 9- 
'12. T. quercus, ¥., 6 (J. 5 9. 

T. sp., 9 . 

T. quercus, ¥., 8 10 9. 

T. quercus, F., 7 <f, 11 9. 

T. quercus, F., 4 J, 12 9, 1 doubtful. 
Alebra albostriella. Fall., <J. 
Typhlocyha quercus, F., 5 (J, 5 9, 2 ?. 
T. sp., 9 . 

Al^a albostrieUa, Fall., 4 <J, 1 9. 
Typhlocyha quercus, F., 3 (J, 5 9. 1 ? 
T, sp., 1 <y. 1 9 . 

T, quercus, ¥., 7 <f, 11 9- 
T. quercus, ¥., 6 d, 13 9. 

T. quercus, ¥., 7 d, 9 9, 1 ?. 

T. sp., 9 . 

7’. quercus, F., 10 . 8 9, 3 ?. 
Typhlocybld nymph. 

T. quercus, F., 2 14 9. 

T. sp., 9 . 

T. quercus, ¥., 3 . 7 9, 1 


O.W.R. 
O.W.R.l 
O.W.R. / 

In one cell. 

4 P. 

O.W.R. 

In one cell. 

13 P. 

O.W.R. 

In one cell. 

11 P. 

O.W.R. 

In one cell. 

13 P. 

O.W.R.) 
O.W.R. } 

In one cell. 

10 P. 

O.W.R. f 
O.W.R.) 
O.W.R. } 
O.W.R. 1 

In one cell. 

8 P. 

O.W.R. 

In one cell. 

14 P. 

O.W.R. 

In one cell. 

14 P. 

O.W.R. \ 
O.W.R./ 

In one cell. 

14 P. 

O.W.R. \ 
O.W.R. f 

In one cell. 

14 P. 

cc 

In one cell. 

14 P. 

O.W.R. 

In one cell. 

8 P. 
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The same. 27 July, ’12. 

Typhlocyha ?• 

T. quereus, F., 2 $. 

T. quercus, F., 6 d, 4 9, 1 T 

T. quercust F., 7 cJ, 10 9. 

T. ftp., 2 9. 

7’. quercus, F., at least 9. 

T. Quercug, F., 3 cJ, 10 9, 1 ?. 

T. quercug, ¥., 7 <J, 10 9. 1 ?. 

T. quercug, F., 3 12 9. 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. \ 

O.W.R. 1 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. 

One cell. 

One cell. 1 P. 

One cell. 

One cell. 3 P. 

One cell. 

One cell. 1 emerged 

p 


T. qucrcus, F., 2 d, 5 9- 
T. sp., 1 1 9. 

T. quercug, F., fl cj, 0 9. 

T. quercug, F., ft (J, 10 9. 

T. quercug, F., 7 d, 12 9. 

T. sp., 9. 

7’. sp., 1 (?, 10 9. 

T. sp , 2 J. 15 9. 
r. sp.. 1 cJ, 18 9. 

Pgylla sp., 9- 

O.W.R. \ 

O.W.R./ 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. 

O.W.R. 
O.W.R. 
O.W.R. \ 
O.W.K./ 

One cell. 1 P. 

One cell. 1 1>, 

One cell. 1 P. 

One cell. 5 P. 

'The wasp carrying 
this owned the next 
3 cells. 

Cell 1. 

Cell 2. 

Cell 3. 

Newtown Waters, Newbury, llerks. 
12 Auj?., ’19. 

Typhlocyha debilig, Dougl., 9. 

O.W.R. 


rhobham, Surrey. 22 June, '22. 

7’. tenemma, H-S., 9- 

O.W.R. 

E. B. Neviihson. 


CroMocems palmarius, Sehreb. 



Lye Hill, Oxford. 5 A hr., ’09. 

Diptera. 

Coemma tricolor, Zett , 2 9- 
Chrygotug exhpeg. Mg., 9 

Scaptomyza grnminum , Fin., 

J.E C. 
.7.R M. 

J R.M. 


The same. C Aur., '09. 

Chrygotug exUpeg, Mg , 9. 

Medetcrug trutxcorum , Mg., 2 9. 

Ogcxxxxg frxt. L , 9. 

Srnptoxixyza granxinum. Fin., 9. 

J.R M. 
J.E.C. 

.1 R M. 

3 R M. 



Crossocerns anzius, Wesm. 



Queen's Bower, Ncm\ Forest, Hants. 
9 Aur , '09. 

Diptera. 

T achydromia claranda. Coll., 3 9- 

J.E.C. 


West Hejitb. Hampstead, Middx. 
25 June, '25. 

T. cUtrntxda, Coll , 9. 

J.E.C. 

O.W.R. 


Crossocerns wesmaeli, de Lind. 



Beaulieu Rd., New Forest, Hants. 

8 Aug., '09. 

Diptera. 

Camptocladiug sp., 9. 

F.W.E. 


Beaulieu Rd., New' Forest, Hants. 
11 Aug., '3 4. 

Einpig r'ltrxpemxig. Mg., 9. 

O.W.R. 


Esher Common, Surrey. 18 Aug., 
'22. 

Fornpomyxa nigra, Winn., ? J. 
Orthocladxus sp , 9. 

Empig ritripennu. Mg., 1 9, 5 
Leuropis sp,, 9- 
OrthocladiuH sp., 5 9. 

Ogcinig frit, L,, d. 

F.W.E. 

F.W.E. 

O.W.R. 1 
J.KC. 1 
F.W.E. f 
J.E.C. j 

The wasp carr>’lng 
this stored the fol- 
lowing 13 Insects. 

The same. 19 Aug., '22. 

0. frit, L., (J. 

Trichotanypug culiciformig, L., 9. 

J.E.C. 

F.W.E. 


Oxshott, Surrey, 14 Aug., '20. 

Empig vilripennig. Mg., 9. 

O.W.R. 


The same. J4 Sept., '24. 

Rhamphomyia erythrophthalma. Mg., 
S, 9. 

J.E.C. 

O.W.R. 


Orossooems palmipes, L. 



Queen’s Bower, New Forest, Hants. 
12 Aug., '09. 

Dipt.era. 

Tachydromia longicomig. Mg., 9- 

J.E.C. 
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Liverpool district. No date. 

Ayromyza puailla. Mg., $. 

J*8ila nigricomis, Mg., ?. 

Tachydromia longicorms. Mg., 6 ?, 2 d. 

T. notata. Mg., ?. 

T. strigifronsy Zett., 1 9, 2 d*. 

J.E.C. 

J.E.C. 

J.E.C. 

J.E.C. 

J.E.C. 

0. Arnold. 

The University Museum Grounds, 
Oxford. 27 Aug., '06. 

OsciniH pusiUa, Mg., $. 

VhyUrmyza flavay Fall., 9. 

Tachydromia longwortiiSy Mg., ?. 

J.E.C. 

J.E.C. 

J.E.C. 


The same. 30 Auf?., ’06. 

Liriomyza flaveola. Fall., 1 d, 1 9. 

J E.C. 


The same. 1 July, ’08 and 

3 July, ’08. 

VhryHotuH yramineus, Fall., 2 9. 

J.E.C. 


The same. 5 July, ’01). 

Vhytomyza flara. Fall., d. 

7 uchydrumia extricatus. Coll., 9- 
7 calcenta, Mg., 9. 

J H.M. 

J E C. 

J E.C. 


The same. 9 July, ’09. 

T. extricatusy Coll., 1 d, 1 9. 

J.E.C. 


The same. 12 July, ’09 and 

13 July, '09. 

Phytomyza ftaca. Fall., 2 9. 

J.E.C. 


The same. 14 July, ’09. 

Empifi aestira, Lw., 9. 

J.R.M. 


The same. 20 July, ’09. 

Tachydromia annulipes, Mg., 9. 

J.E.C. 


The same. 22 July, ’09. 

7’. pallidircntrisy Mg., 9. 

J.E.C. 


The same. 1 1 July, *10 juul 

13 July, ’10. 

Phytomyza allnpeSy Mg. \ flara var *^1, 

2 9. 

J.E.C. 


The siime. 12Jul\,’l(». 

'i achydromia pailidiventriS, Mg , 9. 

J.E C. 


The Mine. 13 June, ’12. 

Phytomyza flara. Fall , 9 

O.W.H. 


The same . 1 J u ne , ’ 1 2 . 

Tachydromia cothurnata, 31e(i., d- 

J.E.C. 


The same. 18 June, ’12; 19 June, 
’12; 21 June, ’21 ; 22 June, ’22. 

Phytomyza flara. Fall ,4 9- 

J.E.C. 


The same. 14 July, ’13. 

Phytomyza sp , 1 d. 1 9 

J.F C. 


The Uiiherslty Mu.seum grounds, 
Oxford. 14 July, ’13. 

Empi» albwervis. Mg , 9. 

O.W.K. 


University Parks, Oxford. June, 
•14. 

('halarus spurius. Full , d- 
Mfdcterufi truucorum. Mg , d- 
Tachydromia calceata. Mg . 9. 

O W.R. 
O.W R. 
J .E C. 


The same. 25 June, ’14. 

Platycnfma pulicana. Fall , d- 
1 achydromta pallid irentna, Mg . d- 

J.E.C. 

J E C. 


The same. 26 June, ’14. 

T. palhdirftitriK, Mg., d. 

J.E.C. 


Washford, near Klrtliiii^!ton, Oxon. 
16 June, '2.5. 

7'. calceata. Mg., 9. 

T. pallidirentris. Mg., 9. 

J.E C I 
J.E C j 

Prev of one wasp. 

‘ o!\\' R. 

Crotsocems elongatului, V. do Lmd. 



Headlngton, Oxon. 27 June, ’14. 

Old Town, St. Mary’s, Isles of Scilly. 
20 July, ’25. 

Diptera. 

Osnnifi frit, L., d. 

Phytomyza ruflpe^. Mg. {raficomix, 
Zett.), 9. 

Ucapiomyza graminum. Fall., 9- 

J E.C. 
J.E.C. 

J.E C. 

F. W. Britten. 

0 W.R. 


Hoploorabro quadrimaoulatus, F. 



Mlnstead, New Forest, Hants. 

6 Aug., ’09. 

Diptera. 

IJammomyia gri^ea, Fall., 9- 

J.E.C. 


Queen’s Bower, New Forest, Hants. 
0 Aug., '09. 

Ililara lUorea, Fall., 9- 
Lfptia lineola, F., d- 
lihyphUM punefatus, F., 3 9- 
Sapromyza paUidii'entrin, Fin., 3 d. 3 9. 

J.E.C. 

J.R.M. 

J.R.M. 

J.R.M. 


The same. 10 Aug., '00. 

Rhyphus punctatus, F., d. 

Sapromyza ^Ihdiventriz, Fall., 9- 
Tanyput nwulosus, Mg., d- 

J.R.M. 

J.R.M. 

F.W.E. 
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Notes, and Obbkrvib 

Locality and Date. Species and Sex op Pbey. Identifier, when not A.B.H. 


The same. 12 Aug., ’09. 

IJeteroinyza commixta. Coll., ?. 

HUara Mg., ?. 

H. litorea, Fall., 9. 

Rhyphus punctatus, F., 4 9. 
Sapromyxa’vallidivefiiris, 3 9, 3 J. 

Leptis lineola, F., (f. 

Sapromyza pallidirentrU, Fall., 9- 
S. pallidxventris. Fall., 1 2?. 

J.E.C. 

J.B.C. 

J.K.C. 

J.B.M. 

J.R.M. 

J.R.M.l 

J.R.M./ 

J.R.M. 

Prey of one wasp. 

In one burrow. 

The same. 16 Aug., ’10. 

Empis vitripenniSy Mg.^ 2 9- 
Sapromyza pallidiretUrut, Fall., 3. 

O.W.H. 

O.W.R. 


The same. 9 Aug., ’09 and 

12 Aug., ’09. 

Lepldoptera. 

Epiblerna corticana, Hb., 2 

E.G.R.W. 

The same. 12 Aug., ’09. 

Trichoptera. 

N annophryoanea mivor. Curt., ? sox. 

O.W.R. 


Tubney, Berks. 6 July, ’02. 

Aoanthocrabro vagabundus, Pz. 

Dlptera. 

Trimicta pilipes, F., (J. 

F.W.E. 


•Wlcken Fen, Cambs. June, ’15. 

Nephrotoma QuadrifariOy Mg.. 9- 
Tipula lunata, L. {ochrncm. Br. Cat.), (J. 
Pachyrrhina Jiarescens, Ji. {maculota, Br. 
Cat.), 9. 

F.W.K. 

F.W.E. 

F.W.K. 

E. B. Nevinsou. 

Queen’s Bower, New Forest, Hants. 
9 Aug., ’08. 

Cnphopterng signatus, I'z. 

Diptcra. 

Leptis trivgaria, L., <?. 

C.J.W. 


Cardross, Pumbartonshirc. 

19 July, ’07. 

Cuphopteras serripei, I'z. 

Diptora. 

Pcllema rudxs, F., 9. 

O.W.R. 

? captor. 

Dawlish, S. Devon. 30 July, ’00. 

Scatophaga, probably litorea, Fin., 9. 

J.W.Y. 

A. K. Holdaway. 

Ablepharipus podagriens, V. do Lind. 
Diptcra. 

Shotover, Oxford. 22 July, ’06. Psectrosciara soluta, Lw., 2 $. 

F.W.E. 


The same. 9 Aug., ’07. 

Sratopse albitarsis, 7ett , 9- 
Su'ammfrdamella Irericornis, Mg., 9- 
Scatopsid sp. 

F.W.E. 

F.W.K. 

O.W.R. 


The same. 28 June, '08. 

Swavimerdamella hrencornis. Mg., 9- 

F.W.E. 


The same. 7 Aug., '09. 

Psectrosciara soluta, Lw., 3 c?, 1 9- 
Suammerdamella brericomis. Mg., 2 d. 

F.W.E. 

F.W’.K. 


The same. 10 Aug., '09. 

S. brevicorms. Mg., 9. 

F.W.E. 


The same. 12 Aug., '09. 

Dasyhelia sp., <J. 

F.W.K. 


'The same. 24 Aug., '10. 

Swammerdamella brevicorms, Mg., 9. 

F.W.E. 


The same. 21 July, '12. 

Schizohelia leucopeza, Mg., 9- 
Sciara .sp., 2 9- 

F.W.E. 

F.W.K. 


Bayswater, Oxon. 16 June, '15. 

Forcipomytal nigra, Winn., 9- 
Oscinis Jrit, L., J. 

F.W.E. 

J.E.C. 


Wellington College, Berks. 

11 Aug., '06. 

Pbyiosoeles clavipei* L. 

PSOCIDAE. 

Peripsocus subpuvillatus, McL., 4 ? sex, 
and 149 nymphs. 

E.S. 


Hoglcy Bog, Oxford. 8 July, ’06. 

Lindenius albilabrii, F. 

Ehynchota. 

Y — Young. 

AdelphocoriM norvegicus, Cmcl., 1 cf, 1 Y. 
PlagtogruUhus chrysanihemiy Wolff, 2 J, 

1 9, 1 Y. 

Adelphocoris norvegicus, Gmel., 1 9> 

2 (J, 9 Y. 

Megalocerasa rufieomis. Fallal <J, 1 9. 
PlagiognathUM chrysanthemi, Wolff, 2 9* 

K.8. 

K.a. 

E.S.I 

1 Specimens lying out* 
E.S. I Bide the burrows. 
E.S.j 
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Tho tame. 14 July, ‘06. 

Adelp?iocori8 norvegieus, Gmcl., 2 Y. 

A. norvegicus, Gmel., 3 Y. 

Macrocoleus molliculus, Fall., 
Pla^iognaihus chrysanihemi^ Wolflf, 

3 9, 1 1 Y. 

E.S. 

E.S.'v 

E.S. 1 

E.S. r 

Specimens lying out- 
side the burrows. 

The lame. 20 July, '06, 

Adelphocorit norvegicus, Gmel., 2 Y. 

E.S. 


The Baoic, 7 Aug. ‘07. 

Adelphocoris norvegicus, Gmel., Y. 
riagiognaihus chrysarUhetm, Wolff, 

* 1 c?. 1 9. 

o.w.n. 

E.A.B. 


The same, 20 July, ‘07. 

1‘. chrysanOtenn, Wolff, 9. 

E A.B. 


Shotover, Oxford. 17 Aug., '14. 

Notosiira erraiica, L., Y. 

Plagiot/naUius chrysaidhemi , W'olff, 7 9. 

O.W.R. 

O.W.H. 


Tubney, Berks. 8 Aug., '06. 

P. chrysanlheini, W'ollf, 9. 

E.S. 


The same. 21 July, ‘07. 

Adelphocoris sp., 2 Y. 

A.roHeomaculatus, Deg., Y, 

Amblytylus affinis, Fieb., 1 cJ, 2 9- 
Conostethus roseus, Fall., 2 9- 
Plagiognathus chrysanthenn, Wolff, 5 9, 
5<J. 

Poeciloscytus unifasciatus, F., 9- 
Aniblytylus? affinis, Fieb., ? 9- 
Plagiognathus chrysanthemi, Wolff, C 9, 

3 

O.W.R. 

E.A.B. 

E.A.B. 

E.A.B. 

E.A.B. 

E.A.B. 
E.A.B. ^ 
E.A.B. V 

Specimens left out- 
side the burrows. 

The same. 0 Aug , ‘13 

I*, chrysanthemi, Wolff, 9- 

O.W.R. 


Wellington College, Berks. 

11 Aug., *07. 

Orthotylus encetoruni. Fall., J. 

E.A.B. 


Queen's Bower, New Forest, Hants. 
4 Aug., ‘07. 

Capsid larva. 

O.W.R. 


The same. 0 Aug., *00. 

Sienotus Ixnotatus, F., (J. 

O.W.R. 


The same. 10 Aug., ‘00. 

NotosUra erratica, L., 3 Y. 

1 rigonoiylus ruficornis, Fourr., 9. 

E.A.B. 

E.A.B. 


Oxshott, Surrey, 14 Aug., ‘20. 

Miris sp., Y. 

Hotostira erratica, L., ?, Y. 

Plagxognathus chrysanUiemi, Wolff, 2 9, 

1 cJ, 1 Y, 

Capsid nymph., 2 Y. 

O W.K. 
O.W.R. 
O.W.R. 

O.W.R. 


Lye Hill, Oxford. 14 July, ‘06. 

Diptera. 

Meromyza laeta. Mg., 9. 

J.W.Y. 

Specimen left by the 
wasp outside the 
burrow 

Hogley Bog, Oxford. 6 Aug., 'OU. 

M. pratoruvi. Mg., 9- 

J.R.M. 


Lindmiaf panzari, V. do Lind. 



Beaulieu Rd., New Forest, Hants. 

8 Aug., '00. 

Diptera. 

Chlorops troglodytes, Ztt. (humilis, Lw.), 

s. 

J E C. 


Denny Bog, New Forest, Hants. 
18 Aug., ‘10. 

Ch. rufina, Zett., 

Ch. taeniopus, Mg., 6 J. 

J E.C. 

J.E.C. 


Oxshott, Surrey. 13 Aug., '20. 

Meromyza laeta. Mg.. 3 <J. 

Chlorops taeniopus. Mg., 74 J, 2 9- 

j.E.r. 

J.E.C. 

Only some of these 
seen by J.E.C. 

Entomognathm brevii» V. de Lind. 



Queen's Bower, New Forest, Hants. 
1 Aug., '07. 

Coleoptera. 

Cryptocephalus lahiatus, I.., at least 14. 

O.W.R. 

From a burrow. 

Tubney, Berks. 1 Sept., *10. 

Longitarsus jacobaeae, Wat., 9* 

O.W.R 
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Introdu 


CTION. 


The wonderful transformation exhibited in the metamorphosis of Lepi- 
doptera has ever been a fascinating study to the writers, and in the following 
notes we have attempted to record our observations on the early stages of 
those species of Nymphalid butterflies, included in the subfamily Charaxi* 
DiNAE, which have come imder our notice. 

The genera dealt with are particularly interesting, not only in regard to 
the wonderful virility and coloration of the imagines, but also in their early 
stages. 

The larvae are characteristic ; with the exception of the head and the anal 
extremity, the segments of the body are unarmed. In some species the body 
is smooth, but the majority have the upper surface finely granular or papillated. 

The head is usually large, carrying on its upper margin two or more spinous 
“ horns which vary in shape, size and position, thus forming useful guides 
to the differentiation of groups or even species. The anal “ horns ” or tails 
are at first long, but gradually become shortened with each successive moult. 
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In the genus Charaxes, the larvae are of various shades of green after the 
first or second moult, thickest at about the fifth and sixth segments and 
tapering fore and aft. Many species are uniform in colour on the dorsum, 
while others are ornamented with spots, of varying shape and colour, invariably 
situated on one or more of the sixth, eighth, and tenth segments ; also in some 
species the sides are decorated with oblique black or yellowish lines. 

The larvae are as a' rule very sluggish, becoming more active at sunset. 
They feed mostly at night, and return to a particular leaf to rest during the 
day. This ‘‘ base ” is usually sheltered from the sun. The surface of the 
leaf, or of several leaves if they are small, is spim over with fine silk to an 
extent sufficient to accommodate the larva; but if the base becomes too 
small for the growing insect it will migrate to a larger leaf and spin this over. 
It frequently happens that the presence of these discarded “ bases ’’ is the 
first indication that a tree or bush harbours Charaxes larvae. 

The mature larva ceases to feed about twenty-four hours before it com- 
mences to search for a spot at which to pupate. Having selected a suitable 
site, it covers a small area with silk threads and, attaching itself to this spot 
by its hind claspers, hangs head downwards, with the body curved ventrally. 
In most species there is a change in colour during the twelve hours prior to 
casting the skin. The skin is shed in the usual way, the pupa being attached 
by booklets on the cremaster. The form of the cremaster varies in each 
species and is useful for differentiation of pupae. 

The pupae of all the Charaxes conform to a common pattern, showing 
slight modifications in each species. They are thick and squat, pointed at 
the head end, smooth and ventricose over the dorsum of the thorax and 
abdomen. The pupae are generally green in colour with faint shading of 
bluish or greyish, more especially over the wing-coverings. The notable 
exceptions to this general coloration are found in the Ch. etesipe group. 

The eggs are almost spherical, with a slightly flattened top which is orna- 
mented with radiating lines. They are usually white or cream in colour. 

The strong development of “ horns ” on the heads of the larvae in the genera 
Charaxes, Palla and Euxanthe, coupled with a somewhat similar body -structure 
in the three genera, serves to confirm the very close affinity which has been 
inferred from other characters. 

We would take this opportunity of recording our keen appreciation of the 
help accorded to us by Prof. Poulton in revising this paper ; and acknowledging 
our thanks to the Keeper of the Kew Herbarium, Mr. A. D. Cotton, and his 
assistants, Dr. J. M. Dalziel and Mr. J. Hutchinson, also to Dr. A. B. Rendle, 
F.R.S., Keeper of the Botanical Department of the British Museum (Nat. 
Hist.), for identifying the various “ food-plants’" and so adding to the utility 
of these notes, particularly for field-workers. 

The species of Charaxes are arranged in the order of the classification 
recently prepared by Dr. Karl Jordan and published in Prof. Poulton’s paper 
in Proc, III Internal. Entom.-Kongr., vol. ii, p. 569, 1926. 

I. Charaxes varanes vologeses^ Mab. 

Egg. pi. LXXIV, fig. I. — Ch. varanes lays its eggs on three species of 
Allophyllus (Sapindaceae) — fn/ocrobotrys Gilg., a species near svbcoriaceus 
Bak. f. , and an undetermined food-plant (“ Nkuzanvana ” in Luganda). Of 
these small trees, which are commoidy found in the forests round Nairobi, the 
first two are also the food-plants of Ch. f. fulvescens and the last that of 
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fidvescens ? acumin^vs. At the coast varanes oviposits on a creeper which 
abounds on the coral cliffs of Mombasa Island. 

The eggs are white or yellowish when first deposited, but turn quite brown 
just before the larva emerges. The top is flat and slightly fluted. There is 
no apparent difference between the egg of this species and that of fulvescens. 

Young Larva. — The newly-emerged larva is dirty yellowish in colour and 
has a pair of long whitish tails and a black head with short white-tipped 
horns. These horns are mere tubercles when the larva has just emerged, but 
they are gradually extruded within the first twelve hours. The first meal is 
made off the egg-shell, and green food is not touched until the evening of the 
day on which the larva hatches. 

The head in the first two instars is blackish or brownish, but in the third 
instar when the body becomes green, the head also takes on this colour. The 
body-spots appear at this stage. 

Mature Larva. PI. LXXVI, fig. 6; PI. LXXIX, fig. 4. — The mature 
larva is dull olive-green or grey-green, heavily papillated with white-tipped 
tubercles, so that the whole surface has a finely speckled appearance. The 
dorsal spots are present on the sixth, eighth and tenth segments. In shape 
they are like those of fulvescens, and in colour they may be either greyish or 
brick-red. Sometimes only two spots are present. 

Head. PL LXXVIII, figs. 2, 6, 14-17; PI. LXXIX, fig. 4a.— The larval 
head is characteristic, and it is noteworthy that the Nairobi and Coast form 
of varanes is in this respect quite distinct from the Uganda race. The chief 
points of difference are — (1) the horns of the eastern form are more slender 
and uniformly green in colour ; (2) the lateral pair, seen from the front, form 
a nearly straight line with the lower half of the face, the corresponding 
contour being distinctly concave in the north-western form ; (3) the central 
pair are first directed up, back, outwards and then inwards, while those of the 
Uganda insect project up, forwards, outwards and then slightly foi wards at 
the tips. Further the tips and bases of the north-western form are blackish. 
There is therefore a marked difference between the head of the Nairobi varanes 
and that of fulvescens in Uganda, whereas, as we have stated on p. 336, we cannot 
separate the larvae of the two species as they occur in l^ganda. (Cf. lU. 
LXXVIII, figs. 2, 5, 6, 14-17.) 

2. Charaxes fulvescens monitor^ Rothsch. 

Ego. — The egg of this species is 1*5 mm. in diameter, of the usual Charaxes 
form, pearly-white in colour, and laid usually singly on the young shoots of 
the two food-plants already named under Ch. varanes, Allophylhis nuicrobotrys 
is usually selected by the female for oviposition. 

Signs of development are first seen at the rim of the depression and the 
mature egg gradually turns blackish-brown. 

Young Larva. — When the larva is newly emerged it is of the usual olive 
colour with a black head, and there is nothing specially noteworthy about 
its earlier development. 

Adult Larva. PI. LXXVI, fig, 5; PI. LXXX, fig. 5.~Wlien fully grown 
the larva is about 6-6*6 cm. in length ; the body is a dull sage-green colour, 
heavily papillated over with glistening white spines, simple in nature,. There 
is no distinct body-line. Many specimens have three, others two, crescentic 
spots or rather blunt trident-shap^ figures with the prongs pointing forward 
on, the dorsum of the sixth, eighth and tenth, or the su^ and eighth segments, 
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respectively.* In some larvae these marks are very distinct, in others 
evanescent. 

Head. PI. LXXVIII, fig. 5. — This head is most characteristic and resembles 
in front view a somewhat quadrilateral convex plate, dark -green, finely papil- 
lated, and surmounted at its upper corners by two very long (7 mm.) horns 
which run outwards, upwards and at the tips are incurved towards the mid- 
line. Each is cylindrical and heavily spined, and its extreme tip is white with a 
black band immediately below. There are two others (4 mm. long) which arise 
from the sides and curve upwards and outwards; they are heavily spined 
and also sharp-pointed. There is no face-line. 

Pupa. PI. LXXX, fig. 5a. — The pupa is pale-green and the spiracles, 
like those of polliix, are marked by reddish spots. The head-covering in the 
pupa is markedly bifid. The imago emerges in fourteen days. The wing- 
cases and thorax are decorated with diffuse whitish streaks. 

These striking-looking larvae are easily reared, as they feed voraciously, 
chiefly at night. So far we have not been able to detect any difference 
between these larvae and those of varanes. The pupae are also alike. 

3. Charaxes fulvescens, s.-sp. ? acuminatus, Thurau. 

Examples of fulvescens from the Kikuyu Escarpment differ from the race 
monitor in their much brighter and richer colouring. The costa of the fore- 
wing is more curved, especially along the terminal third, and the outer margin 
is more deeply incised, thus forming an acutely angled apex, in this respect 
agreeing with acuminatus. The apical and marginal areas are much deeper 
brown — almost blackish — so that the submarginal and cellular orange spots 
are conspicuous. In the hind-wing the submarginal and cellular spots are 
darker and more distinct. The basal whitish areas of both fore- and hind- 
wings are distally bordered by a somewhat defined orange-yellow band which 
contrasts with the dark margin and apex. Allowing for individual variation, 
the under surface is richer and darker than in the other forms. 

The series of specimens we have studied was taken at a height of 7500- 
8000 ft., near Uplands Station on the Uganda Railway. A similar form 
captured by Canon K, St. Aubyn Rogers on Kilimanjaro (May 1905), and 
another by Dr. G. D. H, Carpenter on a hill (about 7500 ft.) near Kigezi, 
S.W. Uganda (20 February, 1916), exist in the Hope Dept., Oxf. Univ. Museum. 

These Kikuyu, Kilimanjaro and Kigezi examples are apparently restricted 
to high elevations, with a comparatively low temperature, contrasting in this 
respect with the Congo, Uganda, and East Coast races of fulvescens which 
inhabit hotter, more tropical, lower countries. 

At Uplands the eggs were laid upon the third food-plant of Ch, varanes — 
an undetermined species. The appearance of the larva and larval head is 
represented on PI. LXXVII, fig. 3, and PI. LXXVIII, figs. 9, 10. 

4. Charaxes candiope candiope, Godt. 

Egg. pi. LXXIV, fig. 5. — This species lays its eggs on the upper or 
under surface of the leaves of the “ Brown Olive,” Croton megalocarjms Hutch, 
= Elliotiamus Pax et Engl. (Euphorbiaceae), a common- tree of the highland 
forests in Kenya, and known to the Kikuyu as “ Makinduli.” We do not 

* In fig. 5 of PI. LXXX the dorsal spots should be on segments 6, 8 and 10, and not 
as depicted. 
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know the food-plant in Uganda, for this particular Croton does not exist in 
that country. 

The eggs are deposited with great rapidity, not all on one leaf or even 
one tree, but the time between the actual settling and the deposition cannot be 
more than a second; and off the insect goes to another tree. When first 
deposited the eggs are bright canary-yellow, but they soon turn dull yellow 
and in a day become bright brick-red. This colour is highly crjrptic, 
agreeing absolutely in tint with the numerous spots of fungus -bum to which 
the leaves of the Croton are especially liable. Just before the larva emerges, 
the egg turns black. The egg stage lasts eight to ten days. 

Young Larva. PI. LXXVI, fig. 4. — The young larva is at first dull 
olive-yellow, with black head, numerous very fine papillae over the body, and 
a pronounced bifid tail. At first moult it becomes greener and the tail is 
reduced in length, but the horns on the head are well developed. 

At the second moult the dorsal spots make their appearance on the sixth 
and eighth segments. At this stage the number of spots is not constant, but 
the usual number is three to each segment. 

The head is green, with white papillae and surmounted by greyish -brown, 
strongly divergent horns. 

Mature Larva. PI. LXXVI, fig. 1. — In the last stage the larva is leaf- 
green, with the under surface grey-green, the whole finely papillated. A 
yellowish line runs the length of the body from the second segment to the tail, 
separating the greyish under surface from the green above. This line sub- 
sequently becomes pink, and each segment bears a row of pink or yellow 
spots along its anterior edge. The tails are ochreous in colour. 

Head. PI. LXXVIII, fig. 21. — The head is very characteristic, being 
rather oval in outline but slightly more pointed towards the mouth. The 
lower horns arise at about two-thirds up the side and are set well out and 
then curve slightly upwards. They are, as usual, separated from those of the 
inner pair by small spinous processes. The inner horns are almost straight 
and very divergent — more so than in any other Charaxes larva we have reared. 
Two short spines arise, one on either side of the mid-line. The head is green, 
with the horns and entire margin yellow-ochreous tinged with grey. The 
dorsal spots, situated on the sixth and eighth segments, are also characteristic 
of the species. Each segment bears three spots set transversely, two small 
ones laterally and a large central one ; that on the sixth is larger and is com- 
posed of three contiguous parts, a long oval anteriorly, then a narrower though 
equally long section, at the rear of which follows a short oval. The central 
spot of the eighth segment is made up of two long, narrow, contiguous ovals 
with smaller ovals fore and aft. The lateral spots are almost round. All 
are ochreous in the centre, and white outwardly. The tails on the last 
segment are fairly long and ochreous in colour. 

The larval stage last-s about twenty days. 

Pupa. — The pupa is very like that of cithaeron, but is smaller with a more 
marked thoracic ridge, and the bluish- white shading more evident. Further- 
more the cremaster is of a different shape. The insect emerges in fifteen to 
twenty days. 

Habits. — This is perhaps the commonest species of Charaxes in the Nairobi 
district and while the males come readily to bait and are to be seen flying 
and feeding, the females are only slightly less common. The butterflies are 
particularly pugnacious towards others of their own and of different species. 
They will fight with striking fierceness over some particularly attractive wound 



388 Drs. V. G. L. and R. A. L. van Someren on 

in a tree, battering each other with their wings and sidling one another off the 
choicest titbits. One frequently comes upon an old male with denuded 
remnants of wings which have been so destroyed as to make flight well-nigh 
an impossibility. This species is particularly long-lived and will live in 
captivity for well over a month. Candiope frequents open scrub and forest 
country with equal fondness for both, so long as food is plentiful in either. 

5. Charaxes jasios epijasius, Reiche. 

Egg. — The eggs of this species are canary-yellow w^hen first laid and 
measure 1-26 mm. in diameter. They are deposited on the leaves and stems 
of a species of Sorghum, known in Luganda as “ Mw^emba,” and in 
Kavirondo as “ Matama.” They are almost spherical, the top being slightly 
flattened and ornamented with shallow fluting. The egg stage lasts seven to 
ten days. 

, Larva. PI. LXXIX, fig. 5. — The young larva proceeds to devour the 
egg-shell as soon as it has emerged, and in the first instar it is hardly to be dis- 
tinguished from the young larva of Ch. c. castor. Growth is very rapid, and the 
colour changes from yellowish-olive to bright grass-green at the second moult. 

Although in many ways this larva resembles that of castor, it can be 
recognised by its more emerald-green colour and finer papillation. The dorsal 
spots are quite distinct, occurring on the sixth and eighth segments; they 
are oval in outline and of a greyish colour, bordered wdth black. The hind 
spot is not always well defined and is frequently spindle-sha])ed. The lateral 
body-line is cadmium-yellow and extends from the second segment to the 
tail. The larvae become full-fed between the fourteenth and eighteenth days. 

Head. PI. LXXVIII, fig. 18. — The head resembles that of castor, but is 
less robust; it carries four long, pointed, pink-tipped horns, the inner pair 
being separated by two short spines, while a similar spine projects between 
each lateral and inner horn. A yellow line, edged with black, runs from the 
outer side of the lateral horns to the mouth-parts. 

Pupa. PL LXXIX, figs. 5a, 56 (anal extremity). — The pupa is somewhat 
like that of Ch. pollux, in that the lateral aspect of the abdominal segments 
is decorated with reddish spiracular spots. The distal edges of the wing- 
cases are outlined by a white streak. The head is thick-set and truncate. 

Habits. — The imago emerges in ten days. This insect is very local, its 
distribution being doubtless governed by that of its food-plant, for it is 
seldom found anywhere except near the fields of Sorghum. Owing to this 
habit one can always capture both males and females in such cultivated areas. 

6. Charaxes castor castor, Cram. 

Egg. — The egg of Ch. castor castor is a spherical object, 2 mm. in diameter, 
pearly yellow in colour and slightly cupped and fluted on the top. It is laid 
singly on the upper surface of the leaves of the food-plants, principally a 
Sorghum with the native name of “ Mwemba ” in Luganda, “ Matama in 
Kiswahili [probably Sorghum Roxburghii Stapf] ; also on Gynmosporia sme- 
galensis Loes. (Celastraceae) and a creeper, Tragia cordifolia Vahl. (Euphor- 
biaceae).* a brown ring appears round the depression as the germ develops, 

* Canon K. St. Aubyn Rogers informs us that, in the coast district of Kenya Colony, 
Ch. c. castor feeds on Afzdia cuansensis Welw. (Leouminosae), in Kiswahili ''Mbamba 
k<^,” — also the food-plant in the same area of Ch. satumus, BtLr., protocka azota, Hew., 
eUsipe tavetensis, Rothsoh., and probably of boueti laMi, Gr.-Sm. 
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and the whole egg becomes a dark-brown colour. The larva emerges in from 
eight to ten days and at once devours the shell. 

Young Larva. — The newly emerged larva is olive-yellow in colour with a 
black head. It is a most voracious feeder and is easily reared. It assumes 
a greener tint with each moult, and the spots appear after the third. 

Adult Larva. PI. LXXV, fig. 2; PI. LXXIX, fig. 2.— The adult larva 
is a most conspicuous object, as it is about 9 cm. long with a grass-green body 
covered with coarse, closely-set papillae. The tip of each papilla is light- 
yellowish in colour, giving to the larva a speckled appearance and also showing 
off the papillae as a series of vertical bands. The body-line is formed by a 
series of cream-coloured papillae, forming a spiracular line extending from the 
second segment to the tail. 

Most larvae have two dorsal spots, although some only possess one. They 
are placed on the sixth and eighth segments, and each forms a conspicuous 
black oval, set nearer to the front of a smooth oval green area having its long 
axis parallel with that of the body. The number of these spots bears no 
relation to sex or to any other characteristic so far as has been observed. 

Head. PI. LXXVIII, fig. 4; PI. LXXIX, fig. 2a.— The face has the 
form of a hexagonal plate with its two lower sides elongated. The plate, 
which bears fine dark-green papillae, is divided by a vertical central groove, 
expanding into a smooth green area above the mouth-parts. Two stout side 
horns arise as the prolongation of the angle between the two lateral sides of 
the hexagon, and thus are set outwards, but afterwards curve slightly inwards, 
especially at the tips. Each horn is 6 mm. long, very serrated and coloured 
deep maroon on its inner aspect. From the upper angles of the plate arise 
two similar finely serrated horns, with their tips a deep maroon colour and 
slightly curving inwards (length 5 mm.). The yellow face-line starts from the 
tips of the lateral horns and runs downwards along the outer aspect of the 
face, almost to the mouth-parts ; it is bordered along the outer and lower 
edge by a conspicuous black line which starts from the base of the lateral 
horns and reaches the mouth-parts. 

Pupa. PI. LXXIX, fig. 26.— The pupa is very large, of the usual Ckaraxes 
form, and opaque light-green in colour; on the second day certain charac- 
teristic white patches appear on the wing-scuta and also on the dorsum. 
Before the imago emerges these disappear and the large spots of the wing 
show through. 

Habits. — The whole transformation from egg to imago can be completed 
within six weeks, as the larva is a most voracious feeder and grows quickly. 
This species is very common. The males are easily trapped in the open with 
fowl-droppings, although the females are only met with near the food-plants, 
when about to oviposit. 

7. Charaxes brutus brutus, Cram. 

Egg. pi. LXXIV, fig. 2. — The eggs of Ch. brutus brutus are laid singly on 
the upper surface of the leaf of at least two food-plants— (1) an undetermined 
tree with broad lanceolate leaves, ‘‘ Kiujamata ” in Luganda, which we also be- 
lieve to be sometimes the food of Ch, mnnenes ; (2) a shrub with white, wax-like 
berries, Grewia sp. (Tiliaceae), “ Lukandwa ” in Luganda. Brutus also lays on 
the Cape Lilac, Mdia azedarach Linn. (Meliaceae), and the eggs being 2 mm. 
in diameter and pearly white, they stand out most conspicuousjiy against the 
dark-green leaves. This is an imported plant in Uganda, but Platt gives it 
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as the food-plant of this species in South Africa in his Food-plants of S, African 
Lepidopterous Larvae, The choice of this imported tree is therefore interesting, 
but the fact remains that the larvae refuse to touch the leaves and we have 
not found a single wild larva on the tree. 

The egg is of the usual Charaxes form, but the cupped fluting is not marked 
at all; development first shows at the rim and the mature egg is very dark 
brown. The eggs mature in eight to twelve days. 

Young Larva. PI. LXXV, fig. 6. — The young larvae are an olive colour 
with black head when newly emerged, and later become green, but as they 
appear to be fastidious eaters, they grow slowly and have a considerable 
mortality. 

Adult Larva. PI. LXXIX, fig. 1. — The mature larva is about 55-0 mm. 
long ; body dark emerald-green colour, with fine papillae over the dorsal and 
lateral surfaces. The under parts are very light green. There is no body-line, 
but the sides have a series of faint C -shaped marblings. 

In the young larva, after the third moult, the dorsal spot, always on the 
sixth segment, first appears as a white dot. In the adult the spot is extremely 
variable, being sometimes oval and reddish-brown on a light grey ground, 
sharply marked off from the green of the body by a fine brown line ; at other 
times a bright red oval on a grey-green area; or it may be represented by 
a grey heart-shaped area with its point directed backwards and having a 
crimson centre. 

Head. PI. LXXVIII, fig. 8; PI. LXXIX, fig. \a . — The head is somewhat 
oblong, square-cut at the mouth ; the mouth-parts show up clearly as jet-black 
dots. The head has a distinct bluish tinge and is divided vertically by a 
central groove and is covered with fine papillae. Two somewhat thick horns 
(4 mm.) arise from the lateral aspect of the upper third of the face, curve 
upwards and slightly outwards, while two (3 mm.) project from the upperside 
and curve slightly backwards. All are finely papillated. Between the central 
horns are two spinous processes, and one between each central and lateral 
horn. There is a yellow line which, starting from the base of the outer horns, 
extends round the edge of the face, and meets over the mouth-parts. 

Pupa. — The pupa is very much like that of Ch. pollux, pale green in colour 
with a row of six reddish spots representing the position of the abdominal 
spiracles. The keeling along the wings and on the thorax is rather more 
marked. The imago emerges in fourteen days. 

Habits. — Charaxes brut us is a very common and easily trapped species. 
Almost every collection of leopard-droppings on the roadside will bear one or 
two male specimens of this species. When the females are ovipositing they 
do so very rapidly, as we have noticed four eggs laid in quick succession 
within five minutes. 


8. Charaxes ansorgei, Rothsch. 

Egg. — The egg is smooth, spherical, with a concavity on the top. Numer- 
ous fine furrows cross from the margin of the concavity towards the centre, 
where they become obsolescent. When freshly laid the egg is pale yellow, 
chanpng to pinkish-brown with the upper third purplish-brown. Eggs are 
deposited either on the upper or lower surfaces, principally the latter, of the 
young or old leaves of a thorny semi-creeper, Bersama abyssinica Fresen. 
(Melianthaceae). 

Young Larva. — The larva emerges in about ten days, and is at first a 
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dingy yellowish colour, turning in forty-eight hours to apple-green. The first 
meal is made o5 the egg-shell. The head, which is blackish, bears on the top 
divergent inwardly curving horns in the plane of the face, and a minute pair 
between the inner horns. There is a pair of horns of about the same length 
as the head horns, on the anal segment ; these are also divergent and inwardly 
curved. The surface of the head has a few pale-tipped tubercles. The 
horns are bluntly spiny with whitish tubercles, each bearing a minute pale hair 
on the tip. A few hairs are scattered over the body. Length on hatching, 
3 mm. ; before first moult, 7 mm. WTien ready for the first moult the new 
head is visible under the skin of the first segment as a circular pinky-brown 
patch. The colour of the larva in the second stage is very similar to that of 
the first, but the body is covered with numerous small hair-bearing pale 
tubercles and each segment shows a fine lateral oblique line of white papillae, 
slanting from above forwards. There is a white subspiracular line dividing 
the green of the dorsum from the pale under surface. A pair of white dorsal 
specks is present on each segment. Length before second moult, 12 mm. 
In the third stage the upper half of the head is maroon, and the horns are 
brown, the lower half yellowish-green, with a few pale tubercles. The maroon 
colour is frequently retained up to the time of pupating, occasionally it 
gradually disappears after the final moult. Rest of the body as in the second 
stage, but in addition there is a small roundish spot bordered by a black line 
on the sixth segment. This spot is more pronounced in some individuals than 
in others. In the position of rest, the head and first three segments, as also 
the terminal segments, are raised above the surface of the leaf. 

Adult Larva. PI. LXXVII, figs. 4, 5. — In the fourth and fifth stages 
there is little difference. The body is pea-green, thickly covered with yellow 
papillae. The oblique lateral lines are pronounced. The subspiracular white 
line is continued round the anal spines, becoming yellowish in this region. 
The roughly circular spot on the dorsum of the sixth segment is brownish, 
surrounded by a paler area and outlined in black, and very often a second 
spot is developed on the eighth segment. The anal processes are short, broad, 
pointed and flattened horizontally. Length, 53 mm. The larval stage lasts 
about three to four w^eks. 

When the larva has curled, ready for pupation, it loses most of its spots 
and becomes translucent. 

Head. PI. LXXVIII, figs. 11-13. — The head is pale green wdth a large 
purplish patch over the upper half of the face, while the tips of the horns are 
violet-blue. The lengths of the horns are relatively shorter than in the earlier 
stages. The whole of the head is coarsely punctate with scattered white 
tubercles, and with rather long silvery pubescence. 

Pupa.— The pupa is stout, widest at the third abdominal segment, thence 
tapering abruptly to the tail ; anteriorly it narrows slightly to fore end of 
wing-case and then more sharply to the front extremity, where it terminates 
in a slightly indented emarginate ridge. Ventral surface of thorax straight, 
dorsal much curved. A lateral ridge on each side of the thorax, starting 
from the head projections, and extending along the wmg-cases, ends at the 
front of the abdomen, where it becomes obsolete. The base of the cremaster 
is transversely bilobed, and two excrescences are placed anteriorly to it on the 
ventral surface. The colour is a light green with pale chalky-pink marks on 
the points of the head-cover, also irregularly placed along the lateral ridges 
and scattered on the under surface of the thorax. The spiracl^ app^r as 
dark spots on a chalky-pink ground. On either side of the probo^is is a 
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conspicuous round white spot. The cremaster and adjacent excrescences are 
yellowish. Length 25 mm.; breadth 11 mm. The complete metamorphoses 
extended over ten weeks. The imago emerged in sixteen days. 

Habits. — Ch, ansorgei is a rare insect, with a very restricted range, being 
apparently confined to the high Kikuyu Escarpment, Mau Plateau and Nandi 
Range. The female is an evident mimic of CL hrutus. 

9. Charaxes poUux pollux^ Cram. 

Egg. — The eggs are laid singly on the upper surface of the young leaves 
of two food-plants — a species of Sorindeia (Anacardiaceae), with the name 
“ Muziru ” in Luganda ; also on Bersama abyssinica, the food-plant of CA. 
ansorgei. The eggs are at times deposited one or even two on another. 

They are of the usual Charaxes form, a sphere with a saucer-shaped, fluted 
depression on the top, pearly-white in colour and 1 mm. in diameter. At an 
early stage of development three radiating lines appear on the surface, giving 
the egg a marbled appearance : when mature it is greyish-black. 

Young Larva. PI. LXXV, fig. 3. — The young larva hatches in from 
seven to ten days and at once eats the egg-shell and feeds on the young leaves, 
descending as it grows, to the lower, more mature leaves. The larva is at first 
of a uniform pale olive colour, with a black head : the tint then changes with 
each successive moult to a translucent green which is smooth and immaculate 
until after the third moult, when one or two dorsal spots appear on the sixth 
and eighth segments respectively. 

Adult Larva. PI. LXXX, fig. 3. — The adult larva, about 6 cm. in length, 
has a bright-green, smooth-skinned body with one or sometimes two circular, 
rusty-red spots on a white ground, enclosed by a fine brownish line. In 
some larvae the rusty-red tint changes later on to a bright blood-red. When 
only one spot appears it is invariably on the sixth segment, the second if present 
being on the eighth. When at rest the larva lies along the midrib of the leaf, 
with its head raised. As a rule one finds only a single larva to each leaf. 

Head. PL LXXVIII, fig. 7 ; PI. LXXX, fig. 3a. — The head is characteristic 
of the species, being in front view somewhat quadrate in outline and having 
two pairs of very spiny horns — a central, straight pair arising on either side 
of the mid-line, the lateral pair arising from just below the upper angles and 
curving slightly backwards and inwards. There are two short sharp-pointed 
spines between the central pair and one on either side of the lateral horns. 
The general colour of the head is a uniform bluish-green. No face-line is 
present, but the lateral tubercles and spines on the horns are strongly developed. 

The larval stage lasts eighteen days. 

Pupa. — The colour of the pupa is light-green on the thorax and wing- 
cases, becoming bluish-white as it approaches the dorsum of the abdominal 
segments. Three white patches are present on each wing-case, while the abdo- 
minal spiracles are represented on either side by a row of six reddish-brown 
spots. The head is somewhat bifid. 

The pupal period extends to ten days. 

Habits. — Charaxes pollux would appear to have a preference for the more 
open park-like country rather than the forest. Although a common species it 
is more frequently captured when feeding on droppings, or when sucking the 
exudate from a wounded tree. This exudate when fermented renders the 
insect easy to capture by hand. As with most Charaxes, males are far more 
in evidence than females, these latter being more retiring in their habits. 
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This species would appear to have no definite or limited breeding-season, as 
fresh eggs and larvae in all stages of growth are found throughout the year. 

10. Charaxes druceanus proximans, Joic. & Talb. 

Ego. — The eggs are laid on the under surface of the leaves of Eugenia sp. 
(Myrtaceae), a creeping shrub. They are spherical and glossy, with a shallow 
concavity on the top. Fine radial ridges pass from the edge of the depression, 
converging towards the centre, where they become obsolescent. When first 
laid the egg is yellow, but in twenty-four hours the upper part becomes streaked 
with pinkish lines. Still later the upper third of the egg is overspread with 
pinkish-brown. 

Larva. — The newly hatched larva, 4 mm. long and tapering slightly 
towards the posterior end, is pale apricot in colour. The head is pale-brown 
with darker markings and a rugose surface. Two pairs of horns are present, 
one at the highest point of each side of the head, and the other about one- 
third down. The former pair, diverging at an angle of about ninety degrees 
and strongly curved backwards, are almost as long as the height of the head, 
while the latter, curving upwards and slightly backwards, are about half as 
long as the central pair. There are two minute spinous processes between 
each upper and side horn. A pair of brown, white-tipped, blunt processes, 
directed upwards in a slight curve, and diverging nearly at a right angle, is 
present on the last segment. 

The length at the end of the first stage is 9 mm. and the general colour 
greenish with a brown spot on the sixth segment. 

After the first moult, the larva becomes grass-green, with paler green dots, 
each bearing a short white hair. The upper half of the head is dark purplish- 
brown, the lower, pink-brown. The horns are crimson, with paler tips. The 
anal spines are crimson, with pink tubercles. A well-marked spot on the 
sixth segment is in shape somewhat semicircular, with a straight front edge, 
while that on the eighth is circular and sometimes obscure. Both spots are 
purplish-brown, the front one having a green dot towards the front edge. 

The length at this stage is 12 mm. 

11. Charaxes numenes numenes, Hew. 

Egg. — The egg of this species is canary-yellow in colour, 1*5 mm. in 
diameter and deeply cupped on the top, but the flutings are poorly developed. 
They are laid singly, or in twos or threes on the upper surface of leaves of 
Erythrina tomentosa R. Br. (Leguminosae) — a tree with the Luganda naine 
“ Ekerikiti ” ; the shrub Grewia mollis Juss. (Tiliaceae) or a species^ near it, 
called “ Nkomakoma ” in Luganda; and an undetermined tree — “ Nkuza- 
yana ” in Luganda. The fiirst indications of germination appear at the edge 
of the cupping, and the mature egg is brownish-black. 

Young Larva. — When newly emerged the larva eats the egg-shell. It is 
of the usual olive colour with a black head. After the third moult a white 
spot appears on the sixth segment, and the body becomes a distinct green. 
It is a delicate feeder and not easy to rear. 

Adult Larva. PI. LXXV, fig. 1 ; PI. LXXIX, fig. 6.— The mature larva 
has a dull-green body, finely papillated, and is about 6 cm. long, with a dis- 
tinctly whitish tail; and the anterior part of each segment bears four bluish- 
white spots, two dorsal and two lateral, arranged in four lines along the body. 
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There are two large dorsal spots of a pale purplish-buff colour or a dirty 
buffy-white. Each has two distinct black dots in its centre. The spot on 
the sixth segment is a three-pointed crescent, but that on the eighth is hexagonal 
in outline. In the last instar the spots are often a bright brick-red, but fade 
to a greyish-green when the larva curls prior to pupation, and within six 
hours they disappear entirely. 

Head. PI. LXXVIII, fig. 26. — The head as seen from the front resembles 
a rather convex plate, quadrilateral in outline, but narrower at the mouth, 
supporting four short (3 mm.), rough, spined horns all about the same length. 
They all come off about the same level along the top edge, and as between 
each horn and the next there is a well-developed spine, the head has an 
appearance somewhat like that of a comb. The whole head has a bluish 
tinge, with the apical third of each horn purple. There is no distinct face-line. 

Pupa. PI. llXXIX, fig. 6a, 66 (anal extremity). — The pupa is of the 
usualCAamice^form, of a translucent apple-green colour with no spots or marks 
of any kind. The imago emerges in fourteen days. 

12. Charaxes cithaeron, Feld. 

Egg. pi. LXXIV, fig. 4. — So far as we have observed, there are at least 
three species of food-plant on which this species deposits its eggs : a thorny 
tree of medium size which has very tough leaves and bears hard, ochreous- 
coloured fruit, called Chaelacme microcarpa Rendle (Ulmaceae) ; a large 
foliage-tree, Cola sp. near lanrifolia Mast. (Sterculiaceae) ; and a common 
forest-tree with small compound leaves, Craibia sp. probably Brownii Dunn 
(Leguminosae). The last-named is also the food-plant of Ch. xiphares nandina, 
Rothsch. 

The eggs are laid on the upper surfaces, and when just deposited are a 
beautiful, translucent cream-colour. They are large, measuring 1*75 mm. 
across, and almost spherical ; the upper surface is slightly flattened and fluted, 
the rays being very narrow at their central meeting-point, but widening toward 
the margin of the cupping. The usual brownish line develops along the 
upper half as the egg matures, the entire surface becoming a greyish-brown 
just before the larva emerges. The egg stage lasts for eight days. 

Young Larva. — As soon as the larva emerges it eats the remains of the 
egg-shell. It is greyish-olive in colour, with a black head which shows 
slight indications of horns. The anal segment carries two long brownish 
“ tails.” As the young larva feeds it turns greenish-yellow, and at the third 
instar becomes sage-green, papillated with white-tipped tubercles, and decorated 
with four lines of white spots which extend the length of the body. These 
spots are more thickly placed towards the front of each segment, and those 
along the side of the body are larger than the rest, thus forming a broken line 
which separates the greyish-green of the under surface from the sage-green 
above. The sixth segment is ornamented with a curious compound spot 
made up of three sections — anteriorly a three-quarter circle, followed by a 
long transverse oval, and this by a smaller oval, the whole being a dirty grey 
outlined with dark blue, the border itself decorated with glistening sky-blue 
stippling. The spot resembles a pot with a knobbed lid on the top. 

Head -of Young Larva. PI. LXXVIII, fig. 22. — The head presents the 
outline of a cone with its truncated apex towards the mouth, while the upper 
side or base carries the four horns, each lateral pair separated by a single 
spine. The horns are much tubercled, black-tipped, and with a triangular 
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black mark at the front of the base. A whitish-yellow line extends down 
the outer aspect of the lateral horns and is continued along the outline of the 

Mature Larva. PI. LXXVIII, fig. 23 ; PI. LXXX, fig. 4.— In the final 
stage the larva becomes darker green, and of a more uniform colour, although 
the dorsal spot remains constant. The head (PI. LXXVIII, fig. 23) becomes 
less angular and the horns more robust; the basal black disappears so that 
the whole head, with the exception of the marginal streak, which remains 
yellowish-white, is now green. 

Pupa. PI. LXXX, fig. 4a. — This is of the usual Charare^s type, pale trans- 
lucent green over the head and thorax, and darker green on the abdominal 
segments. The abdomen is markedly convex, so that it projects further than 
the thorax. Ornamentation is limited to a row of small blackish, spiracular 
lines on the abdomen ; two diffuse white areas on the wing-cases ; and three 
whitish-blue oblique thoracic marks which meet along the mid-dorsal line, 
forming acute angles which point towards the head. The pupal stage lasts 
eighteen days, as a general rule, but some pupae carry over for six months. 

Habits.— This species is an inhabitant of the forest country, and is seen 
in suitable localities from the Coast to Eastern Uganda. The coastal form * 
is rather more brilliant in colour than that found inland. Males are far more 
in evidence than females, and the latter are seldom seen except when feeding 
at some oozing wound in a tree. The males are easily baited with any evil- 
smelling fowl- or animal-droppings. 

13. Charaxes tirldates tiridates, Cram. 

Egos. — This species lays on the leaves of a species of Grewia (Tiliaceae) 
or on Hibiscus cahjciuus Willd. (Malva('eae), known in Luganda as “Kinsa- 
mbwe.’’ The eggs are large and creamy- white in colour, not quite spherical, 
being 2 mm. in width and slightly less in depth, due to the presence of a 
shallow, well-fluted depression on the top. 

Young Larva. — As soon as the young larva has emerged from the egg it 
devours the remains of the egg-shell. In this stage it is dull olive-brownish 
in colour, with a black head. At the first moult it becomes greener, and the 
head takes on a mottled appearance ; at the third instar it turns a leaf-green 
and a whitish spot develops on the sixth segment. 

Mature Larva. PI. LXXV, fig. 4. — In the final stage the full-fed larva 
is a rich, dark green wdth finely papillated surface; the sixth and eighth 
segments are each dorsally ornamented with a purply-buff or white spot, that 
on the former having a crescentic outline with a slight pointed projection in 
the centre of the concavity, that on the eighth being somewhat hexagonal. 
In some richly-coloured examples, these spots are brick-red. The fore-part of 
each segment bears four or two whitish or bluish spots, arranged as a row 
along the lateral aspect, forming a broken spiracular line. 

Head. PI. LXXVIII, fig. 20. — The face is markedly convex and some- 
what square in outline. There are four horns, which, ha\dng squat bases, 
appear to be shorter than they really are. These horns curve slightly inwards. 
There are two spines between the central pair and one between each of these 
and the lateral ones. The horns and spines are very rough, with projections 
all over their surfaces, but more especially in front and laterally. 

* Charaxes cUhaeron keymethi. Poult. (Proc. Ill IrUerruit, Entom.-Kongr., II, 1926, 
p. 639, n. 15). The relation of the West Kenya and East Uganda races to c. cithaeron, 
Feld., and Ch. hrevicandatufiy Schultze, awaits investigation {ihld.^ p. 571, n. 30). 



Pupa. — pupa is of tho predominant type, with eloeeniat head, well* 
developed wing-cases and marked convexity of the doreal surface 0t the 
abdominal segments. There is little or no ornamentation. ^ 

Habits. — ^Males of this species are exceedingly common along the forest 
roads, being found in numbers on every bit of stinking dung. They can even 
be attract^ to decomposing fish entrails. Females on the other hand are 
comparatively scarce and are generally to be seen hunting around for their 
food-plant ; their flight is then labour^ and slow or gliding. 

14. Charaxes enpale dilutus, Kothsch. 

Egg. — The eggs of this species are small, measuring 1 mm. in diameter; 
pearly white in colour, with the fluted cupping not well marked. They are 
laid singly on the upper surface of the leaves of a thorny creeper, Sculia 
Commersonii Brongn. (Rhamnaceae), “ Kirobo in Luganda, which grows 
at the edges of the foreert;. The larva has also been found feeding on Amzzia 
Brownei Walp. (Leguminosae). Development first appears in the cupping 
and the mature egg is a greyish black. It hatches out in seven days. 

Young Larva. — The young larva devours the shell and in the first stage 
is of the usual olive-yellow colour with black head. It is by no means easy 
to rear, due in part to the fact that it will feed only on very fresh leaves, and 
the food-plant withers quickly after it is gathered. 

Adult Larva. — The mature larva is about 2 cm. long, with a very finely 
papillated body of a dull grass-green colour. The markings vary in appear- 
ance. At the beginning of the last instar, each segment bears four rings of 
fine white stippling. Towards maturity these become yellowish, but there 
appear to be no body -marks, although one specimen showed faint indications, 
on the sixth segment, of a V-shap^ mark as in the larva of Ch. etheocles. 
There is a fine yellow body-line starting from the second segment and reaching 
the tail. 

Head. — The head as seen from the front resembles a somewhat egg-shaped 
plate with its broad end uppermost, surmounted by four long thin horns, the 
two central being 4 mm. and the two lateral 3 mm. in length. All four are 
finely spined and a uniform grass-green in colour, as is the head itself. There 
is no distinct face-line. 

Habits. — This is an extremely common species, and like the male etheodes^ 
is met with in great numbers on every collection of leopard-dung by the 
roadsides, where they can be easily picked off by hand. Females are remarkably 
scarce. 


15. Charaxes paphianus subpallida» Joic. k Talb. 

Egg. — This species oviposits on the upper surface of the leaves of a thomj 
creeper, Pterolobium lacerans R. Br. (Leguminosae) ; also on the allied AcacMk 
sp. near Goetzii Harms. Both these and other similar thorny plants are 
known by the Luganda name Kauli.” Both are food-plants of Ch. oautnanniy 
and the first-named of C%. anticlea. The egg is pearly-white in colour with Uie 
usual fluted cupping on the top poorly defined. It hatches out in seven days. 

Young Larva. — The newly emerged larva does not seem to eat the shelL 
It is of the usual olive-yellow colour with a black head. In six days it 
has assum^ the greenish tint and indications of the characteristic side- 
markings are seen. 






Iiunit TK s 


^ tirui ites 



5 (-tesipt" 



p()llii\ 

I (i I j an '^c int n n, phoio 


() hrutiis 


I au-i I ( r impt HI, I t i 


1 \K\ VI ()l C H \K \\1 s. 

1 if^s I J, 4 haU naiiital si/e 3 and (> pit.uK eiilai^ed 






Inins hnl S()( I oiidon !</ 74 


PI ah I XX VI 



\ 1 an^ellu i < C \aiaiies 

\ ( l S n ttt> pt ol I rtu (rciDpfoit, LU 

\ \h\ W ()1 h \ \\\l\\\ h ^ H) \\1) C H\R\\Fs 
1 1 i S ( iboiil t lu t e ^lu 11 tt rs ti iiiir il si/t „ ib( iit Inlf 4 greitl\ t nl ii p,ecl 



Jmns I III S<)( I ondon I ()/ 74 


LXXVIl 



I’alli 

usshen 




I G L 1 (>i Sonuirn photo 


5 C h ansorgei 


tu c ( rniiipfon I td 


I \K\A\ ()1 r\ll V \Nn CJI\K\\hS 
\11 fi^^utes n itiiral si/t e\(t pt figure S (about tint e (pi irteis) 




Trans. Etit. Soc Lotnlou To/. 74. 


Plate 1 XXV II I 



1, phmo CAST HI'.XDS OF FlCWNTflF. <Fig ]) AND CHAKAXKS * Lrampton. Uu. 

1 ij^ures 1— h natural si/e. all others sliglitlv enlarged 








347 


fhe Life-histories of Certain African Nymphdlid 

Abult Larva.— When fully grown the larva is about 2*5 cm,-3 cm. long ; the 
4 body is finely papillated and of a dark-green colour with striking black stripes, 
(me on each segment. Under a low magnification each mark is seen to consist 
of an oval area enclosed by a fine black line, the oval being set sloping upwards 
^ and backwards on the side of each segment, with the anterior half l^ht-green 
and the posterior jet-black. These oblique marks just fail to meet in the 
mid-dorsal line of segments one to eight, but they approach closer and closer 
until, on the ninth segment, they unite to form a crescent. The black part 
of the marks on segments four, five, six and seven are the widest, those before 
and after becoming thinner towards the head and tail. 

Head. PL L£SVIII, fig. 19. — The face is most characteristic, resembling 
a plate with the outline of a truncated elongate cone with its base uppermost, 
surmounted by two long (5 mm.), central horns, slender and green in colour, 
with black tips, and two shorter (3 mm.) lateral horns which are uniformly 
green. The face is light-green covered with fine papillae and divided by six 
dark -green, nearly black lines, which, arising from the bases of the horns, pass 
downwards and converge towards the mouth. Of these lines two arise from 
the base of each central horn, and one each from the laterals. 

Pupa. — The pupa is light-green, similar in form to that of Ch. anticlea, 
with no marks or spots. The imago emerges in fourteen days. 

Habits. — The larva when not feeding lies, with head raised, along the 
stalk on an area well spun over with silk. 

The imago frequents open places in thick forest and is fond of resting on 
some prominent leaf in the sun. If disturbed it flies off, but tends to return 
to the same leaf time after time. It does not seem to be attracted by the 
usual baits. 


16. Charaxes etesipe etesipe, Godt. 

Egg. — The eggs of this species are 2 mm. in diameter and are laid indis- 
criminately on the upper or lower surface of leaves of quite small Castor-oil 
plants, Ricinus communis L. (Euphorbiaceae), found growing in the cultivated 
fields on the outskirts of the forest; also upon PhyllanLhus meruensis Pax 
(Euphorbiaceae). As many as twelve to eighteen eggs have been counted 
on one leaf. 

The egg is of the usual form, a sphere with a fluted depression on the top. 
When first laid it is pearly-white, but as development proceeds it becomes 
dark brown. The larva hatches in eight days. 

Larva. PI. LXXV, fig. 5 ; PI. LXXX, %. 2 and 2a.— The young larva, 
which does not eat the egg-shell, is pale olive in colour with a black head 
on which the horns are only slightly indicated. It starts feeding at once and 
grows rapidly. When half-grown it is entirely green with the exception of 
the tips of the horns, which are black, and the tails, which are brownish. The 
mature larva is 5-6 cm. long with a dull bluish-green body, covered with fine 
papillae writh white points. A distinct white-stippled line separates the green 
of the back from the pale whitish under surface of the b^y. The dorsal 
aspect of the sixth and the eighth segments is usually ornamented with a 
conspicuous grey spot, varying somewhat in shape, but most freijuently 
resembling a three-pointed crescent, or less commonly a figure of quadrilateral 
shape. The spot on the eighth segment is sometimes missing. 

Head. PI. LXXVIII, fig. 3; PI. LXXX, fig. 26.— The face, which is 
somewhat hexagonal in outline and is surmounted by two central tubercles, 
TRANS. ENT. SOO. LOND. 1926. — PART II. (DEC.) A A 



348 


Drs. V. G. L. and R. A. L. van Someren on 


bears four horns. Two of these, which are long (4 mm.), thick, and finely 
toothed, arise from the upper corners, and two, which are slender and short, 
from the side angles. The general colour is green, with the tips of the horns 
blue. There is no distinct face-line. When the larva curls just prior to 
pupation, the colour changes— the dorsal spots disappear and the body becomes 
somewhat translucent. In twelve hours bold lines are visible which correspond 
to the marks which subsequently appear on the pupa. In another twelve 
hours the larval skin is shed. 

Pupa. PI. LXXX, figs. 2c, 2d, 2e. — The pupa is a very striking object, 
deep-green in colour with bold white or yellow marks and lines (see coloured 
figure, Plate LXXX). The pupal coloration bears apparently no relation 
either to sex or variety of the imago. 

Habits.— This common species, which generally breeds in the months of 
July and August, has been found to be a most prolific egg-layer. The larvae 
appear to be very susceptible to dry heat, and in dry seasons the mortality 
amongst them and the eggs is considerable. After feeding they retire to the 
under surface of the leaf, w^here they rest on a spot which has been w’ell spun 
over with silk. 

The forms of female, which are remarkable and in many cases mimetic,* 
will be referred to in detail in a subsequent paper. 

With this species also, males are most frequently captured, as the females 
are more retiring and chiefly found hovering round their food-plant. The 
males are attracted to bait and vie with one another in securing the most 
savoury morsel. 


17. Charaxes anticlea adusta, Rothsch. 

Egg. pi. LXXIV, fig. 3.— C’A. anticlea adusta lays its eggs on the leaves 
of a thorny creeper, Acacia sp. near A. Goe^zi Harms. (Leguminosae), with the 
Luganda name “ Kauli.” This plant, which is closely related to Pterolobiinn 
lacerans, is also the food-plant of Ch. paphianvs. The egg, which measures 
1 mm. X 0*75 mm., is ovoid, with a slight depression on the top. This 
depression is fluted, especially at the margin. As development proceeds the 
creamy-white colour of the egg develops a brownish ring just below the 
margin of the depression. 

Larva. — The young larva emerges in seven to ten days and is at first 
strikingly like that of Ch. etheocle^, but very much smaller. At the third 
moult it is still very like etheocles, being green with two dorsal marks on the 
sixth and eight segments. These marks are more coarsely papillated than 
the rest of the segmental surface and appear rough to the naked eye. Each 
mark is outlined posteriorly with black. The lateral body-line is yellowish. 

Head. PI. LXXVIII, fig. 27. — The head is distinctive, having a well- 
marked depressed line marking the division between the lateral halves. The 
bases from which the horns arise are rather angulated, giving a marked 
hexagonal outline to the head. The horns are purplish-brown in colour and 
relatively long, being three-quarters of the length of the head. The central 
horns are longer than the lateral ones. 

The larval stage lasts fourteen days. 

Pupa. — The pupa is of the usual Charaxes form, about 16 mm. long, and 
much stippled anteriorly with white markings, especially near the margins 
of the wing-cases. The imago emerges in ten days. As is commonly the 

♦ See III IrUeriMU. Entom.-Kongr., II, 1926, pp. 548, 649, and footnotee. 



The Life-histories of Certain African Nymphalid Butterflies, 349 

case, the red-pigmented scales of the wing are first seen through the pupa- 
fcase, to be followed some time after by the black. 

Habits. — Ch. anticlea is extremely plentiful where it occurs, the males 
being particularly abimdant and much in evidence on every bit of leopard - 
dung or other equally odoriferous bait. One can capture the feasting insects 
with the finger and thumb with the greatest ease. 

The larvae are rather difficult to rear on account of the fact that the food- 
plant, when cut, withers very quickly unless it is kept in a glass box. 

18. Charaxes baumanni, Rogenh. 

Egg. pi. LXXIV, fig. 7.— There are two food-plants known to us, but 
the one most sought after is a thorny creeper, Plerolobmm lacerans; the 
other, only slightly less thorny but equally objectionable to man, is a species 
of Acacia near A. Goeizi Harms. Both these Leguminosae are also food- 
plants of Ch, jxiphianus. 

The eggs, which measure 0*75 mm., are laid on the upper or under surface 
of the leaves and when first deposited are white, becoming creamy wffien dry. 
The developmental mark first appears at three-quarters of the distance from 
the base to the summit of the egg and thence spreads to the crowm, entirely 
covering the flattened top and obliterating the slight fluting w hich decorates it. 

Larva. PI. LXXVI, fig. 2; PI. LXXIX, fig. 3.— The larva emerges in 
ten days and makes the first meal off the remains of the egg-shell. Having 
eaten this it selects a couple of contiguous leaves and covers an area with 
silk, alw'ays retiring to this spot between meals. The larva is at first yellow’ish, 
w’ith a blackish head and brow’iiish tails. At the second moult the colour is 
bright grass-green, the body-line w'hitish, while the head is lighter green. 
Dorsal marks appear after the second instar and persist up to the time of 
pupation. The mature larva is brilliant grass-green, each segment bearing 
an oblique line of a lighter tint. This line, on the sixth and eighth segments, 
is raised and cadmium-yellow’ in colour, outlined anteriorly with whitish. The 
body-line remains whitish or pale-green. The under surface of the body is 
pale greenish. The larva pupates at about the eighteenth dav. 

Head. PI. LXXVIIL fig. 25; PI. LXXIX, fig. 3a. -The head is remark- 
able for the length of the straight horns. The face is oval in outline and 
carries on its upper third four horns and four spines. The latter are crimson 
or red, while the terminal half of the horns is orange-red shading to yellowish- 
green at the base. The yellow' of the lateral horn is carried down the margin 
of the face and is accentuated by being outlined posteriorly with a blackish 
streak. The mouth-parts are yellow*. 

Pupa. PI. LXXIX, fig. 36 .— The pupa is typically Charaxcs-]^c — pale 
apple-green in ground-colour, slightly darker on the thorax, somewhat keeled 
on the lateral aspect of the head, and ornamented on the abdominal segments 
with three rows of yellow’ish spots. The imago emerges in about ten days. 

Habits. — This little Charaxes appears to be rather local and not often 
met with except in the vicinity of its food -plant or at some fermenting, 
oozing wound in a tree. 

19. Charaxes etheooles etheocles. Cram. 

Egg. pi. LXXIV, fig. 6.— The eggs are 1 mm. in height and diameter, clear 
canary in colour, with the top cupp^ and fluted as usual. Development is 
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first indicated by a brown area in the cup, and later the mature egg becomes 
dark-brown. The eggs of this species are laid either singly or often two 
together on the upper surface of the leaves of at least two species of Albizzia ; 
Alb. Brownei Walp., and Alb. fastigiata E. Mey. (Leguminosae) — named in 
Luganda “ Nongo ” and “ Mugavu,’’ respectively. 

Young Larva. — The larva hatches out in seven days and has the usual 
olive body with a black head. It feeds best on the more mature leaves, 
especially if they be kept damp, and it is not difficult to rear. The larvae 
undergo the usual changes and at the third moult the characteristic marks of 
the group appear. 

Adult Larva. — The mature larva is about 3*5-4 cm. long and dull sage- 
green in colour, smooth-skinned, and with a faint yellow body-line extending 
from the second segment to the tail. There may be either one or two dorsal 
spots, white or yellow in colour. If one only be present it is borne by the 
sixth segment and is either a line in the form of a half circle concave in front, 
or a V with a slight interruption at the apex. These lines are about 0*6 mm. 
thick and have anteriorly a fine black edging which does not quite reach the 
ends. 

We have carefully noted these marks and cannot detect that they have 
any sex or varietal significance. 

Head. PI. LXXVIII, fig. 24. — The head is somewhat oblong with the 
usual vertical groove and finely papillated surface. From the sides two short 
(2 mm.), rough horns run upwards and slightly outwards, while from the top 
two long (4 mm.), thin horns run upwards with a slight curve inwards at the 
tips; they are papillated and bear fine serrations posteriorly. The tips of 
the horns are maroon-coloured. The distinct yellow face-lines start from the 
bases of the lateral horns, and, running downwards, meet at the mouth. The 
mouth-parts are brown. 

The larva often spins a web of silk over the surface of two or three leaves 
which are curled over and thus form a shelter from the heat. 

Pupa.— The dull, translucent green pupa is of the usual shape, finely 
rugose, and bearing along the posterior border of the wing-cases a narrow 
yellow line, which passes on to encircle the head-case. There remains no trace 
of the larval marks, these disappearing entirely when the caterpillar curls 
prior to pupation. 

The imago emerges in twelve to fourteen days. 

Habits. — This species is exceedingly common, the males being found in 
numbers on every heap of leopard-dung on the open roads, or feeding on the 
moist areas. The females are seen only in the open forest near the larval 
food-plant. They seem to prefer to lay their eggs on the young root-shoots, 
one to two feet high, of Albizzia Brownei found in the cultivated areas of 
the forest, or on the low branches of Alb. fastigiata. 

The subject of the various forms of both male and female is being dealt 
with at a later date.* 

20. Palla ussheri interposita^ Joic. k Talb. 

Egg. — The eggs of this species are white or creamy and very small for the 
size of the insect, being only about 1 mm. in diameter. They are laid singly 
on the leaves of a creeper, Parana densiflora Hallier f. (Convolvulaceae), 
with the Luganda name “ IGwubawuba,” and somewhat resembling a Pepper 
♦ See III Inlemat. Entom.-Kongr., II, 1926, pp. 552-562. 
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Vine; ako on Toddalia aculeata Pers. (Rutaceae). When first deposited 
they are spherical, but very soon become irregularly depressed on the top 
just as in eggs of certain Sphingidae. 

Young Larva. — The eggs hatch in ten days ; the newly emerged larva is 
brown with a black head, and the slightest trace of tubercles in the positions 
where the horns eventually develop. 

At the second week the larva enters the second instar (length 1*5 cm.) 
and is now light brown, with light blue-green patches beginning to appear on 
the sides and dorsum ; the horns, which are very stumpy and not over 2 mm. 
long, show a slight tendency to bifurcation. 

At the third week a brown patch develops on the mid-dorsal line of the 
first to the sixth segments ; the horns are now 4 mm. long and a little recurved ; 
the lateral body-frill (described below) slightly evident. 

Mature Larva. PI. LXXVII, figs. 1, 2; PI. LXXX, figs. 1, la.— In 
the last instar the full development of the extraordinary shape of the larva is 
reached. The coloration and shape are highly cryptic, the colour being brown 
and green like a half-dead leaf, and the body having a lateral expansion or 
frill extending from the first to the last segments, chiefly developed and slightly 
curved upwards in the region of the sixth to eighth segments. The ground- 
colour of the larva is a light-green, decorated on the dorsum with a patch of 
dark brownish -green, which colour extends from the third to the ninth seg- 
ments and is carried outward to the margin of the expanded frill. There is in 
addition a very dark brown area on the edge of the first two segments. Most 
of the segments bear two white dorsal spots. The greater part of the under 
surface is rich orange, shading to pink anteriorly and posteriorly. The larva 
in an attitude of defence is very curious, the fore- and hind-parts of the body 
being raised well above the resting-surface, and the fourth and fifth segments 
arched. 

Head. PI. LXXX, fig. 16. — The head is very dark brown or jet-black, 
somewhat triangular in front view and surmounted by a strong pair of black 
recurved horns with widely bifid ends. 

Pupa. PI. LXXX, figs. Ir, L/, le. — The pupa is very distinctive in form 
and colour, being an opaque apple-green, with bold brown lines along the 
lateral margin of body and wing-cases, with finer brown lines and spots on the 
ventral surface and darker green lines on the dorsal surface of the thorax. 
The abdominal segments are markedly convex ventrally and expanded laterally. 
The pupal stage lasts from seven to ten days. 

Habits. — This is a purely forest species, but rather local and restricted to 
certain localities within the forest. Males far outnumber the females, or would 
appear to do so judging from the numbers seen, but whereas the males are 
fond of disporting themselves in the sunny glades, or will readily come to 
bait, the females are very retiring and seldom in evidence. The females, 
which are very different in colour from the males, are certainly mimetic of 
Ch, fulvescem monitor. 

The restricteil distribution of the species is undoubtedly governed by the 
food-plant. 


21. Euxanthe anselllca, Btlr. 

Egg.— The eggs of this butterfly are laid singly on the upper surface and 
near the midrib of the more mature leaves of a forest-tree with the Luganda 
name “ Nkuzanyana — the food-plant of many species of Charaxes, also of 
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Eyphaedra and Euxanthe crossleyi, Ward. The egg is bright canary-yellow in 
colour and 2 mm. in diameter, resembling those of the Charaxes group in being 
almost spherical with the top of the sphere depressed with a markedly fluted 
dimple. 

In two days a brown mark develops at the rim of the depression, and the 
whole egg gradually becomes black, the larva hatching out in from seven to 
ten days. It starts life by devouring the egg-shell. 

Young Larva. — When newly emerged the young larva resembles that of 
a Charaxes in having a pale olive body and black head which, under 
a low magnification, is seen to be covered with fine papillae. At this 
stage the larva has no body-spots, but with each successive moult the body 
assumes a greener tint. At the third moult the spots appear as white elevated 
marks and the whole head becomes paler. The young larvae are difficult to 
rear and their gro^\i;h at first is very slow, although rapid later on. 

At all stages they prefer the tough mature leaves to those of the young 
shoots. After each moult the horns are quite white, but soon darken to a 
grey-brown. 

Mature Larva. PI. LXXVI, fig. 3 ; PI. LXXX, fig. 6. — The adult larva 
has a smooth, broad, somewhat flattish body, sage-green in colour, with two 
enamel-like elevated spots, oval in shape, placed transversely across the dorsal 
surfaces of the sixth and eighth segments, each spot having two fine black 
dots placed side by side in its centre. The body-line is white, and this part 
is so well developed as to form a well-marked frill on each side of the body, 
extending from the head to the anal segment. The “ tails are whit/C. In 
some specimens, the horns, the dorsal spots and the frills become a rusty-red 
colour. (See PI. LXXX, fig. 6.) 

Head. PI. LXXVIII, fig. 1. — The head in front view resembles a circular 
plate covered with fine papillae. A central groove, commencing between the 
two median spines, passes vertically downwards, and at about the centre of 
the disc divides into two, thus enclosing a triangular area just above the 
mouth-parts. The whole is coloured dark green. From the junction of the 
middle and upper thirds of the circle there arises on each side a thick blunt- 
ended cylindrical horn, greyish-white in colour and covered with fine papillae, 
which, on the inner side of the posterior aspect, become a series of blunt spines. 
The horns are each 9 mm. long, widely divergent and curved upwards and 
inwards. Between these and along the top of the head are four short straight 
horns, also much papillated ; the outer ones measure 4 mm., the two central, 
2 mm. A broad white face-line starts at the base of the outer short horn 
and runs round the circumference of the plate, passing above the black mouth- 
parts. Also, from the base of these horns, two fine white lines run downwards, 
converging towards but not reaching the mouth. 

Pupa. — PI. LXXX, figs. 6a, 66. —The pupa has a very deformed appear- 
ance due to a prominent dorsal hump extending from the first to the third 
abdominal segments, and to a similar protuberance of the dorso-thoracic region. 
The whole pupa is strongly ventricose, with the wing-cases prominent and well 
defined. The colour is dark green with splashes of white marbling on the 
dorsal and ventral surfaces. 

Habits.— The imago is slow in flight and easily captured, as it has a habit 
of resting, with its wings folded, head downwards on the festoons of dried 
creepers in the open patches of forest. Males are also attracted to damp mud 
and to baits. 
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Explanation of Plates LXXIV-LXXX. 


Plate LXXIV. 


Fio. 1. Egg of Charaxes 


O. 

4. 

5. 


Eggs of Charaxes, 

varanes (Nairobi). 
hratus hridus (Nairobi). 
anticlea admta (Jinja). 
cithaeron (Nairobi). 
candiope candiope (Nairobi). 
etheocles etheocles (Nairobi). 
haumanni (Nairobi). 


Plate LXXV. 
Larvae of Charaxes, 

Fig. 1. Larva of Charaxes nuirienes numenes (Jinja). 


2 . 

3 . 

4. 

5. 

6 . 


castor castor (Jinja). 
pollux pollux, newly hatched (Nairobi). 
tiridaies tir (dates (Jinja). 
etesipe etesipe (Jinja). 
bnUtcs hrutus, newly hatched (Nairobi). 


Plate LXXVI. 

Larvae of Charaxes and Euxanthe. 

Fig. 1. Larva of Charaxes catidiope candiope (Nairobi). 

2 ,, ,, hauinanni (Nairobi). 

3. ,, E\ixanthe ansellica (Jinja). 

4. ,, Charaxes candiope candiope, newly hatched (Nairobi). 

5. „ ,, fuhescens monitor (Jinia). 

6. ,, ,, varanes vologeses (Jinja). 

Plate LXXVII. 

Larvae of Palla and Charaxes. 

Figs. 1 & 2. Larva of Palla ussheri irUerposita (Jinja). 

3. ,, Charaxes fulvescens ? acuminatus (Kikuyu Escarpment). 

4. ,, Charaxes ansorgei — red-spotted variety — above, and 

ochreous-spotted variety — below (Kikuyu Escarpment). 

5. ,, Charaxes ansorgei — white-spotted variety (Kikuni Escarp- 

ment). 
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Explanation of Platea. 


Plate LXXVIIL 


Cast heads of Charaxes and Euxanlhe larvae. 


Fig. 1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11-13. 

14-17. 

18. 

19. 

20 . 

21 . 

22-23. 

24. 

25. 

26. 

27. 


Cast head of Euxanlhe ansdlica (Jinja). 

„ „ Charaxes varanes vologeses (Jinja). 

„ „ „ etesipe etesipe (Jinja). 

„ „ „ castor castor (Jinja). 

„ „ „ fulvescens monitor (Jinja). 

„ „ „ varanes (Nairobi). 

„ „ „ pollux pollux (Jinja). 

,, ,, ,, brutus brutus (Jinja). 

„ „ „ /wlvcscens (Kikuyu Escarpment). 

)) )) JJ >» Jf ff f> 

„ „ „ ansorgei (Kikuyu Escarpment). 

,, ,, ,, varanes (Nairobi). 

,, „ ,, jasius epijasius (Jinja). 

,, ,, „ paphianus subpallida (Jinja). 

,, ,, ,, tiridaies tiridates (Jinja). 

,, ,, ,, candiope candiope (Nanohi), 

,, ,, ,, cithaeron (Nairobi). 

,, ,, ,, etheocles etheocles (Nairobi). 

„ ,, ,, baumanni (Nairobi). 

,, ,, „ numenes numenes (Jinja). 

,, ,, ,, arUiclea adusta (Jinja). 


Plate LXXIX. 

Larvae and pupae of Charaxes, 

Fig. 1. Charaxes brutus brutus : 1, larva; la, head (Jinja). 

2. ,, castor castor : 2, larva; 2a, head; 26, pupa (Jinja). 

3. ,, baumanni: 3, larva; 3a, head; 36, pupa (Nairobi). 

4. ,, varanes vologeses : 4, larva; 4a, head (Jinja). 

5. ,, jasius epijasius : 5, larva ; 5a, pupa ; 56, anal extremity 

(Jinja). 

6. ,, numenes numenes : 6, larva ; 6a, pupa ; 66, anal extremity 

(Jinja). 


Plate LXXX. 

Larvae and pupae of Charaxes, Palla, and Euxanlhe, 

Fig. 1. Palla ussheri interposita : 1 and la, larva; 16, head; Ic, \d and le, pupa 
(Jinja). 

2. „ etesipe etesipe: 2, lai’va; 2a, larva, preparation to pupation; 

26, head ; 2r, 2rf and 26, pupa (Jinja). 

3. Charaxes pollux pollux : 3, larva ; head (Nairobi). 

4. ,, cithaeron: 4, larva; 4a, pupa (Nairobi). 

5. ,, fulvescens monitor : 5, larva; 5a, pupae (Jinja). 

N.B. — In figure 5 the dorsal spots should be on segments 6, 8 and 
10, and not as depicted. 

6. Euxanlhe ansellica : 6, larva, immature; 6a, 66, pupa (Jinja), 
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TWO NEW DEAGONFLIES (OEDER ODONATA) 

By Lt.-Col. F. C. Fkaser, I.M.S. 

[Read June 2nd, 1926.] 

With Three Text-figures. 

Amongst a large amount of unnamed material from Africa in the British 
Museum, I have found a single incomplete specimen of a very remarkable 
dragonfly. The base of the hind-wing is not only simple and archaic in nature, 
but bears along its basal margin a series of spines, terminating in a comparatively 
robust one on the angular point of the termen. The anal triangle is also 
entirely absent, both this feature and the presence of wing appendages being 
unique, the first in the family Gomphidae, and the second in the whole of the 
order Odonata. 

A second species in my own collection, also from Africa, is remarkable on 
account of its close resemblance in general facies, size, markings and anal 
appendages to Lamellogoniphns biforceps (Selys), and also by the 9th abdominal 
segment being shorter than the 10th, a character shared only by Crenigomphus, 
another African genus of the Gomphidae. The new species does not, however, 
belong to this genus, as in all other respects it differs widely, so much so, that 
it is difficult to discover even a close relationship. 

I propose to erect two new genera to accommodate these species, Echino- 
pterogomphns and Libyogotnphus respectively. For the opportunity of 
examining the former, I have to thank the authorities of the British Museum. 
The two photos accompanying this paper, were taken for me by Mr. Herring 
of the same institution. 


Genus ECHINOPTEROGOMPHUS, gen. nov. 

Small species of Gomphincs not clearly related to any other known genera, 
coloured black with yellow markings. Head comparatively large, especially the 
eyes ; thorax small ; legs moderately long, hind femora extending to middle of 2nd 
segment and armed with a row of very small, very closely-set spines; abdomen 
slender, tumid at base (incomplete, the last seven segments missing) ; wings long 
and narrow, the hind not markedly broader than the fore, especially at the base, 
which in the hind-wings is very oblique and without any vestige of anal triangle, 
slightly concave and with tornus nearly right-angled, a row of five small spines near 
middle of wing base and a much more robust one situated at the tornus. A single row 
of postanal cells in fore-wings, two to three rows in the hind, the first postanal cell 
entire. All trigones, hypertrigones and subtrigones entire, trigone of fore-wing with 
distal and basal sides slightly longer than costal, that of hind-wing subequilateral ; 
basal subcostal nervures absent in all wings ; two rows of discoidal cells in fore-wing 
to level of node ; three nervures between M i-iii and M iv in fore-wing, only one in 
the hind ; sectors of arc approximated and nearly fused immediately after origin 
for a long distance ; Cu i in fore-wing flat, Cu it not pectinate, only a single row of 
cells between it and border of wing, Cu i and Cu ii in hind-wing parallel to one cell’s 
distance from border of wing ; a single row of cells between M i and M ia ; forking 
of M i-ii and M tii symmetrical in both wings ; pterostigma moderately large, 
equal to nearly one-third the distance from node to distal end of pterostigma, 
strongly braced in all wings ; membrane absent ; reticulation rather close. 

TRANS. ENT. SOC. LOND. 1926.— PART II. (DEC.) 
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Genitalia . — Anterior hamules long, narrow, sloping steeply back; posterior 
hamules short and broad ; lobe broad, prominent, spout-shaped (anal appendages 
missing). 

Distribution. — Africa. 



Fio. 1 . — Echinopterogomphus africanus, sp. nov. J ( x 3 8). 



Fig. 2. — Base of hind-wing of Echinopterogomphus africnnus, 
showing marginal and tornal spines. 


Echinopterogomphus africanus, sp. nov. 

Alale. — Abdomen 22 mm. (three distal segments 6 mm.). Hmd-wing 19 mm. 
Head: labium dirty browit; labrum dark olivaceous bordered with brown; face 
dark brown with a transverse bluish-green stripe across clypeus and a second better- 
defined stripe on crest of frons; vertex and occiput dark brown, a pale bluish- 
green spot in centre of latter, its hinder border divided by a small notch into two 
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small lobes. Prothorax pale brown. Thorax olivaceous on dorsum in front enclosing 
a broad fusiform spot on either side, converging above, divergent below so as to 
enclose a triangle of the ground-colouring. Laterally greenish marked with a broad 
posthumeral dark brown stripe and a second narrower stripe on the second lateral 
suture. Wings hyaline ; pterostigma warm brown between darker nervures. Legs 
yellowish, tibiae and distal ends of femora dark drown. Abdomen dark brown, the 
second segment with a broad transverse stripe of paler colour (probably yellow) on 
its basal third. Apical suture of 2nd segment black, 3rd segment with pale basal 
and subapical indistinct markings. 

The single specimen is teneral, the adult ground-colour being probably 
black, and the markings greenLsh-yellow. 

Distribution , — Port Lokko, Africa, l.v.1912. Type in B.M. 


Genus LIBYOGOMPHUS, gen. nov. 

Large species of Comphines coloured black, marked with bright citron v(*Ilow. 
Head large, frons pronounced, angiilate; occiput flattened, slightly concave along 
the hinder border and fringed with long black hairs. Thorax robust. Legs 
moderately long, hind femora extending to base of 2nd abdominal segment and 
densely clothed with short robust spines beneath. Abdomen tumid at base and 
anal end, narrow and cylindrical from segment 3 to 7, segments 8 and 9 with lateral 
borders markedly produced, but not winged, segment 10 of even greater depth than 
8 and 9. Segments 8 and 10 equal to about two-thirds the length of 7, segment 9 
considerably shorter tlian 10. Dorsum of segment 10 raised into a prominent 
rounded hump. Anal appendages strongly curved, enormously elongate and 
forming a pincer-like group by appo.sition of their apices, the inferior appendage 
split complettdy to base into two closely apposed parallel laterally compressed 
branches. Wings rather long and broad, reticulation close; all trigones, hyper- 
trigones and subtrigones entire; trigone of fore-wing with costal and proximal 
sides subequal and longer than basal, proximal side slightly angulate; trigone of 
hind-wing longer, its costal and basal sides meeting at a right angle, costal side longer 
than basal but shorter than proximal ; basal subcostal nervure absent in all wings; 
two rows of discoidal cells in fore-wing to beyond level of node; four nervmres 
between M i -m and M iv in fore-wing, only two in the hind; sectors of arc 
separate at origin and divergent thereafter; Cu ii in fore-wing markedly pectinate, 
('u i and Cu ii in hind-wing divaricate at termen; two rows of cells between M i 
and M ia\ forking of M i-ii and M ui symmetrical in all wings; pterostigma 
small, equal to about one-fourth the distance from node to distal end of pterostigma, 
unbraced ; membrane obsolete ; base of hind-wing deeply e.xcavate, tornus pointed. 
Fore- wing with one to two rows of postanal cells, hind-wing with four rows, 
the first postanal cell in the latter entire, extending only about halfway along 
subtrigone, as in genus Gomphus. 

Genitalia.— AnierioT hamules long, slender, strongly curved analward; posterior 
hamules robust, projecting perpendicularly from ventrum, broad at base, tapering 
gradually to apex, which is curved slightly forward ; lobe broad, short., spout-like. 

The relative length of segments 8, 9 and 10 suggests affinity to the genus 
Crenigomphus^ this affinity being accentuated by the fact that both genera are 
restricted to the African continent. The venation, especially that of the 
base of hind-wing, resembles that of genus Gomphus, the anal appendages 
resemble closely those of the genera Ongchogomphus and Lamellogomphus, 
These comparisons show how difficult or impossible it is to fix any definite 
relationship with any of the genera mentioned. 

Distribution, — Africa. 
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Llbyogomphos tenaeolatos, sp. nov. 

Male, — Abdomen (with appendages) 40 mm. Hind-wing 34 mm. Head: 
labium bright yellow clouded with brown along its free border, labrum warm reddish- 
brown marked with two large triangular greenish-yellow spots ; bases of mandibles 
and clypeus citron yellow. Face brown, frons greenish-yellow above and along 
crest ; occiput and vertex brown, free border of former thickened, dark brown. 

Prothorax reddish-brown, the anterior border yellow. Thorax dark reddish- 
brown, almost black, marked with bright citron yellow as follows : — a mesothoracic 
collar shghtly interrupted at the middle, oblique narrow ante-humeral stripes barely 
confluent with the mesothoracic collar. Laterallv a narrow complete post-humeral 
stripe, a median stripe interrupted above and below so as to form three spots, and 
finally a narrow stripe on the middle of the metepimeron, its upper end curving 
forward as far as the 2nd lateral suture. Legs dark reddish-brown, tibiae and tarsi 
black. Wings hyaline; pterostigma dark reddish-brown between black nervu res, 



Fig. 3. — 1. Last four abdominal segments of Lihyogomphus tenaculatus, sp. nov., showing 
relative lengths of segments and anal appendages. 2. Genitalia of same seen in 
profile. 3. Genitalia of Echinopterogomphus africanvs. 


a little dilated, over about seven cells, unbraced ; 


nodal 


index 


11-15 I 17-12 
13-12 1 11-12 


Abdomen black marked with yellow as follows : — segment 1 with the sides greenish- 
yellow, 2 entirely yellow save for a narrow diffuse brownish annule bordering the 
hinder part of the jugal suture. Oreillets robust, yellow, with about seven closely -set 
spines along the free border. Segments 3 to 6 unmarked save for a ventro-basal 
streak of yellow on 3 and an apical ventral spot on 6 ; segment 7 bright citron 
yellow for its basal half; segments 8 to 10 dark reddish-yellow laterally, dark 
brownish-black above. 

Anol appendages. Superiors with the basal half yellow, apical half dark brown, 
equal to nearly twice the fen^h of segment 10, widely separated at base, converging 
as far as the apices, where they meet, bases broadened from above down, tapering 
rapidly to an obtuse point, laterally compressed, keeled along the dorsum and again 
on the outer side. Below the latter keel, along the apical half of appendage, a row 
of five closely-set spines, and beneath apex, another row of five minute, closelv-set 
spines. Inferior appendage directed downward for rather less than its basal 
fourth, then rather squarely back and finally in a regular curve upward to meet 
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the downwardly curved apices of superiors. Thick at base, of even width there- 
after and narrower, laterally compressed, the apex strongly bevelled above and 
ending in a fine point. The two branches closely apposed and separated right up 
to their origin from segment 10. 

Oenitalia as for genus. 

Distribution. — Cameroons, Africa, October 1918. A single male in my own 
collection. (Female unknown.) 
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ON THE LIFE-HISTORY OF CALIGO ILLIONEUS 
ILLIONEUS, CRAM. (LEP., MORPHIDAE) 

By L. D. Cleare, Jnr., F.L.S., 

Government Economic Biologist, British Guiana. 

[Head June 2nd, 192G.] 

Plates LXXXI-LXXXIII. 

The insect of which the life-history is hereafter described is of common 
occurrence on the coastlands of British Guiana, where the larvae feed on the 
leaves of sugar-cane and bananas, but it never occurs in such numbers as 
to cause it to be classed as anything but a minor pest of these plants. 

The first description of Cal {go iUioneus was published as long ago as 1779 
by Cramer in his Papillons Ejcoiiques, when the adult female insect was figured, 
while in 1873 Burmeister, in Revue de Zoologie, described the full-grown larva 
and pupa, giving figures of these stages. The ova and larvae of the closely 
allied subspecies C. iUioneus saltus were figured by Guppy in his appendix to 
Kaye’s paper on the Rhopalocera of Trinidad in Trans. Ent. iSoc. KK)4, but he 
gives no descriptions of the stages. He mentions, however, that they feed on 
banana. Apart from these scanty descriptions there appears to be no account 
of the biology of the species, and it is for this reason that the present paper 
has been prepared. 

The synonymy of the species is as follows : — 

Papilio iUioneus, Cramer, Pap. Exot., vol. 1, p. 81, t. 52, f. A, B (fig. typ. $), 
1779; Morpho (Pavonia) ihoneus, Godart, Enc. Meth. Zool., vol. 9, p. 448, No. 25, 
& SuppL, p. 807, 1819; Caligo ilioneus, Westwood, in Doubleday, Westwood & 
Hewitson, Gen. Diurn. Lep., vol. 2, p. 342, No. 5, 1851; Pavonia iUoneits, Bur- 
ineister, in Rev. Zool. (3), vol. 1, p. 39, t. 5, f. 2, 3, 1873; Caligo ilioneus, Staudinger 
(u. Schatz), Exot. Schmett., vol. 1, p. 210, t. 73 (also C. teucer) (part), 1887 ; Potamis 
conspicue teucer, Hiibner, Exot. Si'hmett., vol. 1, t. 77 (fig. typ. cJ), 1806-16; Caligo 
illionea, Hiibner, Verz. Schmett., p. 51, No. 485, 1816; Caligo oberon, Kirby, in 
Hiibner u. Geyer, Exot. Schmett. Neue Ausg., vol. 1, p. 52, ^ (part), 1901 ; Caligo 
iUioneus iUioneus, Cramer, Stichel, in Genera Insectorum, Faso. 20e, p. 36, 1905; 
Caligo iUioneus iUioneus, Cramer, Fruhstorfer, in Seitz’ Macrolep., vol. 5, p. 319, 
pi. 64c, 1912. 

The distribution of the species is Colombia and Venezuela to S. Brazil 
(Rio), Ecuador and Peru, but the subspecies to which this paper refers is 
apparently limited to Guiana and northern Brazil. 

Life-history. 

The Egg. 

Egg (Plate LXXXII, fig. 1). — The eggs are deposited on the underside of 
the leaf close beside the midrib, in a single row running lengthways along the leaf, 
usually five in number; spherical in shape, 2 mm. in diameter, and about the 
same height (1-9 mm.), shining pearly-white in colour (being when freshly laid 
nearly white), strongly ribbed with thirty-three longitudinal ribs, the intervening 
TRANS. ENT. SOO. LOND. 1926. — PART II. (dEC.) 
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spaces being marked with fine latitudinal striations. As the larva develops 
within the egg a thin horizontal line appears about the middle of each ovum, 
brownish in colour, as well as a number of small spots. Some two days before 
the larva emerges from the egg its movements within the egg may be distinctly 
observed. 


The Larva. 

First Instar (Plate LXXXI, fig. 1). — Recently emerged larva. Length 
about 9 mm. inclusive of anal processes, which are about 2 mm. long. Head 
amber-brown * with two conspicuous longitudinal dark vandyke-brown stripes, 
covered with long stout black hairs, about twice the width of the body (width of 
head 1*7 mm., width of body 0*8 mm.) with the long axis horizontal (length 
1*5 mm., width 1*7 mm.). Body cylindrical, segments not distinct, each 
segment with transverse wrinkles and bearing a few short light-coloured setae ; 
light chalcedony-yellow with four conspicuous longitudinal carmine stripes 
extending the entire length of the body to the base of the anal processes, the 
two addorsal being broader than the two subdorsal, the addorsal ones com- 
mencing behind the cervical plate, where they are somewhat broader; there 
is also on each side a faint narrow lateral stripe of the same colour, and just 
behind the cervical shield can be seen the commencement of a medio-dorsal 
stripe, also of carmine. Two large and very conspicuous anal processes project 
behind the body more or less U-shape, dark vandyke-brown in colour, 
each bearing three strong bristles situated one at the base, another about mid- 
way, and a third at the tip, the basal one arising from a large and prominent 
tubercle. 

Four days after emergence a marked change in the colour of the larva 
takes place without any ecdysis. 

After this change a broad and distinct medio-dorsal line of burnt lake 
appears, extending the entire length of the larva from the cervical shield to the 
anal extremity between the anal processes, being broadest on the first three 
segments where it is partly divided longitudinally by a broken white line, 
which may also appear faintly on other segments, and tapering gradually 
to the caudal extremity ; the addorsal, subdorsal and lateral stripes 
change to a light bice green; other coloration as before. The larva now 
measures about 17*0 mm. in length, by 1-5 mm. in breadth. Dorsal stripe 
about 0*5 mm. broad. 

Second Instar (Plate LXXXI, fig. 2). — Length 18-7 mm. inclusive of anal 
processes, which measure 3-2 mm. Length of head inclusive of processes 
3-0 mm., length of largest processes 0*8 mm. Width of head 2-1 mm. In 
general appearance the larva is much the same as in the second stage of the 
previous instar, except for a marked change both in colour and formation of 
the head, and of colour in the anal processes. The head has now developed 
three pairs of processes along the top margins of the epicrania, the inner pair 
being largest and quite conspicuous, the second pair less so, and the third and 
outer pair comparatively small; the inner pair vandyke-brown at the base 
gradually diffusing toward the tips, the second and third pair ivory-yellow; 
the first and second pairs of these processes bear numerous strong setae toward 
the tip. The head is ivory-yellow in colour and the two stripes of the previous 
instar have now almost completely merged, except at the inner margins of the 
epicrania where there may still be seen two narrow stripes of ivory-yellow, into 

* The names of colours mven hereafter are from Ridgway's Color Standarda and Color 
N omemlcUurt, Washington, D.O., 1912. 
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one broad stripe of vandyke-brown diffusing to and bounded by an amber- 
brown band extending from the eyes to the middle pair of processes. Front 
ivory-yellow with three amber-brown marks. Eyes black. Head covered with 
fine light-coloured hairs, longer toward the mouth-parts. Mandibles amber- 
brown. 

Third Instar . — Length 30-0 mm. inclusive of anal processes, which measure 
7*0 mm. Breadth 2-5 mm. Length of head 5*0 mm. inclusive of pro- 
cesses; length of first pair of processes 3*() mm. Width of head 3*0 mm. 
The general appearance of the larva in this instar is much the same as in the 
previous instar, and the principal differences are to be noted in the coloration 
of the head, and in the disappearance of the black tip to the anal processes. The 
head shows three distinct bands of brown on the epicrania, a third band of 
vandyke-brown having now developed along the outer margin of the amber- 
brown band, while the narrow stripes of ivory-yellow on the inner margin have 
now extended down to the adfrontal suture. A fourth and very much smaller 
pair of processes has now developed on the head outside the third pair. The 
medio-dorsal stripe of the body is now divided longitudinally on every segment, 
being most noticeably so on the sixth, seventh and eighth segments. There is 
now u strong and conspicuous horn on the sixth segment in a central position 
in place of the small outgrowth of the previous instar, while on each of the 
eighth and ninth segments in the same position is a much smaller outgrowth of 
the same character. Stigmatal area light vinaceous-cinnamon. Entire body 
coveml with fine light-coloured hairs. Anal processes the same colour as in 
previous instar, except that now there are no black tips. 

Fourth lustar (Plate LXXXI, fig. 3). — Length 40*0 mm. inclusive of anal 
processes, which measure 8() mm. Jirea<lth 4*0 mm. Length of head 
8*0 mm. inclusive of processes ; length of first pair of processes 3*0 mm. Width 
of head 4*5 mm. There is a marked change of colour in this stage. In general 
colour the larva is now vinaceous-buff darkening on the first two segments to 
a buffy-brown witli a dark olive medio-dorsal stripe. The head is much the 
same as in the previous instar, except that there is somewhat of a diffusion of 
the dark outer band into the genal ivory-coloured areas and the underside is 
diamine-brown, while the largest processes are now ivory-yellow abjve, the 
underside being vandyke-brown. The body is vinaceous-buff with a con- 
spicuous medio-dorsal stripe of olivaceous-black, almost black, and is more or 
less regularly marked with liver-brown streaks which on the dorsal areas 
meet at the dorsal line in each segment, widening out as they extend backwards, 
thus forming a more or less faintly V-shaped marking on each segment, the 
apex directed forward. On the lateral areas these markings can be more 
definitely traced into stripes, the addorsal being still well defined on the first 
three segments, the subdorsal (supraspiracular) being defined along its entire 
length, while the lateral (subspiracular) is conspicuous as a distinct ivory-yellow 
Btripe for its entire length. Five “ horns " are now present along the dorsal 
stripe situated on the fifth, sixth, seventh, eighth and ninth segments; that 
on the sixth being the largest and measuring about 2 mm. in height, the eighth 
and ninth being next in size but much smaller, and those on the fifth and 
seventh being quite insignificant. The anal processes are more or less the same 
general colour as the larva, being diffused somewhat with a darker shade. The 
underside of the body is vinaceous-brown, the legs being violet-carmine. The 
entire body is coveretl with small fine hairs of a light ivory-yellow. 

Fifth Instar (Plate LXXXII, fig. 2, and Plate LXXXIII).~Length 55*0 mm. 
inclusive of anal processes, which measure 7*0 mm. Breadth 6*0 mm. 
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Length of head 11-0~12*0 mm. inclusive of processes; length of first pair of 
processes 4-0-5-0 mm. Width of head 5-0-6-0 mm. These, and all other 
measurements, were taken soon after ecdysis. The general appearance of the 
larva is much the same as in the previous stage except that there is now a very 
distinct stripe of sepia between the addorsal and the subdorsal stripes extending 
the entire length of the body. On each segment from the fifth to the tenth this 
stripe is broken into a sort of barb, the point being directed backwards. The 
light-coloured areas of the head are now the same vinaceous-buff colour as is 
the body, the processes being somewhat lighter. 

The larvae gradually increased in size until their final measurements were : — 
Length 96-0-105-0 mm. Breadth 9*0 mm.~10*0 mm. This, however, does not 
represent the greatest size attained by larvae of this species, for subsequently a 
specimen was collected which measured 112*0 mm. long by 12*0 mm. oroad. 

Having first spun a small network of silk on the leaf, the larva suspends 
itself head downwards by the anal prolegs, the body hanging straight down, the 
segments at the same time becoming very distinct and the colour considerably 
lighter. In this position the larva rests for about twenty-four hours, when the 
entire larval skin is cast off and the pupa appears. 


The Pupa. 

The Pupa (Plate LXXXII, figs. 3, 4, 5). — Length 33 0-38*5 mm., breadth 
18*0-20*0 mm. The colour is pinkish-buff finely marked with cinnamon-buff 
and tavTiy-olive, giving the whole a tawny-olive appearance, with irregular 
blotches of dark greyish-olive scattered over it. The wing-cases are strongly 
angled and stand out well from the body. About midway along the edge of 
the wing-cases is a double silver spot, the outer being larger than the inner part 
and more or less triangular in shape. The thorax is markedly humped on tlje 
dorsal surface, and a thin dark greyish-olive median line extends along the 
whole length of the dorsum. On each abdominal segment, extending backwards 
on each side of the dorsal line, is a white stripe bordered with greyish -olive, the 
two almost meeting on the dorsal line at the anterior end of the segment and 
diverging as they extend backwards, forming a more or less V-shaped marking 
on each segment. On tlie abdominal segments below the wing-cases there is 
also a lateral stripe of dark greyish -olive. There is a flexible joint between 
the fourth and fifth abdominal segments which allows considerable movement 
of the segments below it, as a whole, in a lateral direction. 


Summary of Life Cyele. 

The life cycle may be summarised as under : — 

Egg period ; not definitely known, but more than seven days. 

Larval period : 40 to 44 days. 

Pupal period : 11 to 13 days. 

From five larvae that emerged from one batch of eggs three adults were 
obtained, of which two were males. An examination of the genitalia of the 
pupa of the fourth insect showed this to be a male, giving the proportion of 
three males to one female. One larva was accidentally destroyed. 

From another lot of larvae collected a few weeks later one male and three 
females subsequently emerged. The ova of the first batch were collected in 
the month of July, and the second batch of larvae towards the end of September 
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and middle of October at the British Guiana Sugar Planters’ Experiment 
Station in the vicinity of Georgetown and also in Georgetown itself. 

Habits of Larvae and Adult. 

On hatching, the larvae eat the egg-shell, leaving usually only the base which 
is attached to the leaf. The larvae throughout the greater part of the day 
remain motionless on the underside of the leaf, parallel to the midrib, adhering 
closely to the surface with thei^ heads depressed, one behind the other, often 
in two groups composed of two or three larvae respectively. In the group 
consisting of two larvae they rest head to head, while in the group comprised 
of three larvae two of them will face one direction, one close behind the other, 
and the third will face the opposite direction head to head with the first of the 
other two larvae. In these positions the larv^ae are quite inconspicuous, their 
coloration and position being cryptic and protective. 

In the early stages (first instar) the larvae feed intermittently during the day, 
but even then the majority of the feeding is done in the early morning or at 
night. As the larvae develop all feeding ceases during the day, and later, with 
the change of coloration, they change their position on the food-plant, descending 
closer to the ground, on the stem of the banana plant or the leaf bases of the 
sugar-cane, where their colour again harmonises with their surroundings and 
they are rendered inconspicuous. 

In the laboratory the adults emerged late in the morning; in one instance 
the actual time of emergence was observed to be 11.20 a.m. The adult 
is usually seen on the w ing about dusk, and if disturbed at other times of the 
day will only fly a short distance, at once seeking a shady spot to settle. The 
flight is slow' and deliberate, and usually only three or four feet above the 
ground. When at rest the adult is itself somewhat difficult to discern, for in 
spite of the two large eye-spots on the underside of its wings its coloration is 
decidedly protective. The difficulty of detecting the adult after it has come to 
rest is probably increased by the fact that when the insect is in flight the blue 
coloration of the upper surface is plainly visible, but with the closing of the 
wings this colour suddenly disappears lea\’ing one somewhat at a loss as to 
what to look for, and thus accentuating the already protective coloration. 

Larval Scent-Gland. 

The larvae possess just in front of the first pair of thoracic legs an 
eversible scent-gland, which they are capable of extending when disturbed. 
This ^land is ox-blood red in colour. The oclour given ofi by the gland is faint 
but distinct, and somewhat like that of a goat. 

While numerous examples are on recond of such glands in lepidopterous 
larvae no mention of their occurrence in the genus Valigo can be found in the 
literature at my disposal, although Packard states that bkdder-like sacs occur 
in the larvae of many Nymphalidae and other butterflies. 

Ackowledgement. 

In conclusion I take this opportunity of thanking Mr. W. J. Kaye, F.E.S., 
for his help in preparing this paper, and for the determination of the adults; 
it is on his authority that I use the name given here. 
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Explanation of Plates LXXXI-LXXXIII. 
Caligo illioneus illioneus. 

Plate LXXXL 

Fig. 1. First instar larva. 

2. Second instar larva. 

3. Fourth instar larva. 


Plate LXXXII. 

Fig. 1. Ova. — Parasites have emerged from the two light-coloured ova. The dark 
one contains dead parasites. Larvae have emerged from the other two 
and eaten the egg-shells, the remains of which can be seen. 

2. Full-grown larva. 

3-5. Pupa. 


Plate LXXXIII. 

(Fig. 6.) Full-grown larvae on banana leaf, showing silk spun on surface of leaf. 
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ON A NEW ORGAN IN THE ABDOMEN OF ERYPHANIS 
POLYXENA, MEERB. (LEPIDOPTERA) 

By II. Eltrinoham, M.A., D.Sc., F.Z.S. 

[Read June 2nd, 1020.] 

Plate LXXXIV. 

A SHORT time a^o my friend Dr. C. L. Withycombe, now of the Department 
of Zoology, (Cambridge, forwarded for my examination the abdomen of a male 
example of EryphaniR poJyxena (Brassolidae) with the information that he 
had observed, when the insect was in the killing bottle, “ two elliptical yellow 
spots, margined with dark brown, one on either side of the abdomen/' 

The abdomen had been suitably preserved, so that I have been able to make 
a careful examination and to cut sections of the organ which Dr. Withycombe 
detected. 

The butterfly itself is a large purple-winged insect, having, near the inner 
angle of the hind-wings, a very conspicuous yellowish-white j>atch of special 
scent-scales, resembling outwardly the brands found on the wings of some 
male Euploeas. The wings had not been suitably preserved and reached me 
separately in a dried state, so that I am unable to give an account of the 
histology of these brands. From their respective positions it seems unlikely 
that the abdominal organs here to be described can have any relation to the 
special scales on the wings. 

Having cut the abdomen in half longitudinally, and cleared away the fat 
and other tissues, the organ is very easily discernible, even to the unaided eye, 
lying in a medio-lateral position on the second segment. Lying above it and 
somewhat posteriorly is a small dark patch which at first sight appears to be in 
the interior of the body, but on further investigation proves to be placed on 
the outside of the third segment but covered by a somewhat thickened 
posterior projection of the chitin of the second segment. This dark patch is 
in fact a second organ, not visible on a superficial examination. By placing 
the {)reparation at this stage in cedar-oil the fat-cells contained in the projecting 
flap of the second segment become transparent and both organs can be seen 
somewhat in the manner shown on Plate LXXXIV, fig. 1. The larger and more 
anteriorly placed organ is about 2*5 mm. long, 1-0 mm. wide, and roughly 
elliptical. The smaller organ lying in the third segment is rounder and about 
1*0 mm. in diameter. I may at once state tliat except in size, shape, and 
position I caimot find any essential difference between the two organs in so far 
as general structure and histology are concerned. The larger or anterior 
organ is surrounded by a slightly projecting elliptical ridge which surrounds a 
shallow depression of the body- wall. Its area is covered with small pale- 
coloured scales and the surrounding ridge is set with long dark scales curving 
over towards the centre. This organ is quite unprotected by any covering, 
whereas the smaller but similar organ in the third segment is completely 
overlaid by the backward extension of the chitin of the second. 

A continuous series of sections was made in a vertical plane transverse to 
the long axis of the body. Plate LXXXIV, fig. 4, shows a section of a part of 
the larger of the two organs, cutting through four cells and their appendages. 
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From this we find that the structure consists of a layer of typical glandular 
cells lying beneath the outer cuticle. From each cell arises a hollow scale 
communicating with the interior of the cell and outwardly projecting on the 
external and slightly depressed surface of the organ. 

Fig. 6 is a very highly magnified view of a single cell and its adjuncts. 
From this enlarged view the parts may be thus described. At s is one of the 
smaller or central scales partly cut through, and showing large granules which 
take a deep stain in haematoxylin, saffranin, eosin, or methyl blue. The 
stalk of this scale is set in the socket $k formed by the cuticle c. This stalk 
has a long extension which dilates at ex into a slight expansion with somewhat 
thicker walls. From this point it continues as a tube t which ends in a funnel- 
shaped orifice, the edges of which are slightly denticulate. In most examples 
the orifice appears to be plugged by a more or less rounded but sometimes 
elongate projection ss. This projection or pad has been observed in similar 
situations in glandular structures and has been called a “ secretion sieve.” 
Under a very high power it does not, however, show any signs of actual pores 
which would make such a term appropriate. Many authors in observing 
scent-organs, including scent-scales or androconia, have been anxious to 
establish the existence of pores in some part of the excretory portion of these 
structures. In my own experience such pores are either absent or they are not 
visible (except in the wing-glands and perhaps some scales of certain Danaine 
butterflies). Extremely volatile substances may, however, diffuse through 
thin membranes. The repulsive odours of Heliconine butterflies are produced 
from glands w^hich I have described in our Traywactiom (1925, p. 269), but, 
although the club-shaped organ from w^hich these odours are diffused (in the 
female) is tubular and in direct communication with the large gland in the 
abdomen, its external extremity does not show any visible pores, and the 
same remark applies to the membranes enclosing the great harpal glands of 
the males of these insects. 

The whole extension of the scale-stalk within the cell lies in a space formed 
partly by the vacuole r, and partly by a somewhat bell-shaped extension of 
the cuticular chitin cj). Bound the vacuole the cell-substance presents the 
radiate appearance often found in active gland-cells, whilst the remaining 
cytoplasm is uniformly granular and contains a large and conspicuous nucleus n. 
At sc are small additional cells which are probably the remaining unmodified 
hypoderm cells whose function it has been to secrete the cuticle. 

Fig. 3 is a drawing of one of the long scales arising from the surrounding edge 
of the organ, whilst fig. 6 is a much more highly magnified view of one of the 
smaller scales which arise from the glandular cells. 

In sections it is seen that whilst the granules in the smaller scales take a 
heavy stain those in the large border-cells do not take any stain at all. The 
large scales arise from ordinary sockets overlying small cells, both sockets and 
cells devoid of any special structure. The difference between the two kinds of 
scales is shown at fig. 2, where s is the gland-scale and bs the border-scale. 
Probably the granules in the smaller scales are those of the secretion from the 
large cells beneath, whilst those of the large border-scales are merely pi^ent. 

The same description would apply to the structures seen in sections of either 
of the two organs, though on the whole the gland-cells of the larger organ (in 
the second segment) seem rather longer. 

We ^)pear therefore to have a pair of actively secreting elands laterally 

E laced on the abdomen, one fully exposed, the other concealed and protected 
y a posterior projection of the lateral cuticle. Both glands seem to have the 
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same structure, and presumably the same function, so that the presence of two 
such organs would appear to be in the nature of segmental reduplication. As 
to their function, much depends on whether they are to be found in the female 
as well as in the male. The specimen here described is a male. The structure 
of the glands somewhat resembles that found in Belostoma americana, a large 
aquatic Hemipteron, and in this insect the function is considered to be the 
secretion of a repulsive fluid. If the glands here described are also present 
in the female butterfly then we may safely assume their repugnatorial function. 
If they are purely a male characteristic they must be supposed to be sexual. 
The butterfly has, however, large scent-patches on the hind-wings of the male 
and these are not in a position to act in conjunction with the abdominal glands, 
as for instance in the joint action of the wing-glands and abdominal brushes of 
Danaine butterflies. In the case of Heliconius we know that there are scent- 
scales on the wings of the males only and these are assumed to be sexual in 
function, whilst the repugnatorial glands are found in both sexes although not 
in the same position. 

At the moment of writing my friend Dr. C. L. Withycombe, to whom I am 
so greatly indebted for the material for this research, is endeavouring to obtain 
a female Eryphanis for examination, and also to detect if possible the odour 
produced by the glands here described.* 


Explanation of Plate LXXXIV. 


Fio, 1. The second and part of the third segment of the abdomen of Eryphanis 
polyxena after partial removal of the scales, followed by clearing in 
cedar-oiL //S , the glands. is covered by a posterior projection of 

the chit in of the second segment. 

2. Section showing the different appearances under staining of a gland- and a 

border-scale, hs, border-scale, s, gland-scale. 

3. A border-scale much magnified. 

4. Section through four cells of the gland. 

5. A single gland -cell and part of its scale highly magnified. 5, part of scale. 

sk^ socket in external chitin. r, cuticle, rp, extension of cuticle, 
cj", exjiansion of scale-stalk, sc, sc, remains of hypodenn cells, 
r, vacuole. /, tube of scale stalk “ sec retorv sie\e ” 7i, nucleus. 

6. One of the scales of the gland highly magnified 

Length of gland-cells about 078 mm. 

„ gland-scales „ *01 mm. 

♦ Since the above was ^Tilten Dr. Withycombe has rctiwned to England, but was 
unable, before his departure from Trinidad, to obtain any further examples of this 
butterfly. 




( 371 ) 


THE UNCUS IN THE MICROPTERYGOIDEA (LEPIDOPTERA) 

By Alfrei^ Philpott. 

(Hon. Research Student in Lepidoptera, Cawthron Institute, Nelson, N.Z.) 

[Read October Cth, 1920 .] 

Plates LXXXV-LXXXVI. 

The term uncus, as ordinarily used, is applied to the distal dorsal projection 
of the terminal (apparent) tergite of the abdomen. Whether this terminal 
tergite represents the ninth or the tenth tergite is, however, a question not 
definitely settled. There is practically no difference of opinion as to the 
vinculum being the modified ninth sternite, but the fate of the upper half of 
the ninth somite still remains in doubt. The difficulty arises chiefly from 
the fact that while, in most instances, the supposed lower and upper halves 
of the somite articulate in the median line (represented by the pleurite under 
normal conditions), in others the lower portion (vinculum) forms a complete 
ring round the abdomen, the upper half (tegumen) being attached distally 
to its apical area, thus appearing as a succeeding somite, or part of one. If, 
in these latter instances, we take the vinculum and tegumen to be composed 
of separate somites, we must conclude either that the vinculum includes the 
ninth sternite and tergite, or that the ninth tergite has been eliminated, the 
sternite filling its place by the extension of its own lateral pieces until they 
met and fused on the median dorsal line. The total disappearance of a tergite 
need not be regarded as improbable, as a sternite (the eighth) has undoubtedly 
disappeared in many of the Mtcropterycudae ; a displacement of the parts, 
however, seems to offer an easier explanation. There is also the suggestion 
that the tegumen is composed of the ninth and tenth tergites. Eyer (3), in a 
recent publication, treats the uncus as being a part of the anal armature 
belonging to the tenth tergite, which has become superficially attached to the 
ninth. This idea of attachment seems to be in the minds of the majority of 
those who have given some study to the genitalia of the Lepidoptera; that 
is to say, they regard the uncus as an appendage rather than a process. Pierce 
(8) speaks of the uncus as being “ attached to the dorsal portion of the tegu- 
men " and many of his figures exhibit, perhaps unintentionally, a suture or 
line of attachment. Busck and Heinrich (2) consider the uncus to be part 
of the tenth segment, but they include the whole of the tegumen as belonging 
to that segment, the ninth tergite “ being greatly reduced and continued 
dorsally as membrane only.” Bethune-Baker (1) says that the ninth segment 
in the Micropterygidae has “ lost the division between tergite and sternite, 
and become in Eriocrania a broad solid collar,” also that “ the tenth segment 
is confined to the sternite area.” Macgillivray (5) treats the tegumen as the 
tenth segment, and the uncus as “ the distal end of this structure.” Forbes (4) 
holds the tegumen to be the ninth tergite and the uncus the “ dorsal part ” of 
the tenth segment. He adds that in some forms it is “ indistinguishably 
fused with the tegumen.” Returning to Eyer (3), we find that, following 
Zander, he says of the uncus, ‘‘ this and the following two parts (socii and 
gnathos) belong to the tenth somite ; because of its retraction, however, they 
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assume a superficial attachment to the tegumen.’* The tegumen is described 
as the tergal portion of the ninth somite; the position arrived at therefore 
differs from that of Busck and Heinrich in that the tenth tergite, not the 
ninth, is regarded as having become largely membranous. According to 
Dr. Eyer, Zander and Cholodkovsky (whose articles have not been available 
to the writer) have described the tenth tergite, in the Micropterygidae and 
Adelidae, as “a small terminal sclerite separated from the ninth by a 
distinct suture.” The presence of a suture between the sclerite bearing the 
uncus and the ninth sternite (whether the latter forms a chitinised abdominal 
cylinder or is only ventral in position) is normal in the Lepidoptera, but the 
statement referred to may apply to some structural point not observed by the 
present writer. 

It is proposed now to discuss the condition of the uncus in all species of 
the Micropterygoidea available for examination, with a view to throwing 
light on the origin of the organ in the most primitive of the Lepidoptera. 
The vinculum and tegumen as a whole will also necessarily come into the 
investigation. 


MICROPTERYGIDAE. 

Sabatinca. 

Throughout this genus the ninth sternite (vinculum) has undergone com- 
paratively little alteration compared with that which has taken place in con- 
nection with the same sclerite in other groups of the Order. The sternite is 
still broad, both ventrally and laterally, and is not telescoped within the 
preceding segment. The most noticeable modification is the enlargement 
of the ventral anterior area, the space normally occupied by the eighth sternite 
being taken up by this expansion. This absence of the eighth sternite is to 
be explained either by the fusion of the two sternites or by the complete de- 
chitinisation of the eighth. The latter is the more probable explanation, as 
in the related genus Micropteryx the eighth sternite is represented only by a 
narrow strip of chitin. Dorsally the condition of the ninth sternite varies 
considerably in the different species. The margins may be straight longi- 
tudinally, as in the preceding sternites, and with the ninth tergite separated 
by a normal pleural region (fig. 1, Plate LXXXV) ; or they may be continued 
upwards till they meet and fuse on the median dorsal line, thus forming a 
solid band of chitin round the abdomen, the ninth tergite being apparently 
pushed into a caudal position (fig. 2). Between these two positions there is 
an almost perfect series of gradations (figs. 3 to 8, Plate LXXXV), and it 
becomes necessary to endeavour to decide which is the more primitive struc- 
ture. I have pointed out elsewhere (6) that the species of SahcUinca fall into 
three groups according to the condition of B} in the hind-wing. It will be 
found that almost the same grouping can be maintained on the condition of 
the tegumen and vinculum, though the largest group falls into several sections. 
The most primitive group may be taken to be that in which the first radius 
is present in its entirety. This includes S, ludlia, Clarke, and S. calliarchay 
Meyr. Here the vinculum encircles the abdomen. In lucilia (fig. 8) the distal 
upper angles meet but do not fuse, while in calliarcka (fig. 2) fusion has taken 
place to a large extent, a broad band across the dorsal region of the abdomen 
resulting. Turning to the group with the most specialised venation, of 
the hind- wing having completely disappeared, we find in S. zonodoxa, Meyr., 
and S. rosicoma, Meyr., the least upward extension of the ninth sternite, with 
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the tegumen in a dorsal, not distal, position to it. In S, calliplacay Meyr., 
the ninth sternite is considerably extended upwards, but the tergite is still 
more dorsal than distal to it. Leaving aside for the moment the intermediate 
group in which is represented by the vestige known as the “ recurrent 
vein,’’ we seem driven to conclude that in Sabatinca the oldest form of the 
ninth sternite is that of an encircling band, the corresponding tergite having 
been pushed into a distal position, notwithstanding that the condition as seen 
in zonodoxa and its allies has closer resemblance to an unaltered sternite. 
On this view the gradations between the two (as seen in figs. 3 to 8) must be 
regarded as stages in the processes of reduction from the “ ring ” condition, 
and not as developments towards it.* On the view that this chitinised cylinder 
is made up of both sternite and tergite of the tenth somite, it is difiicult to 
explain the complete absence of all trace of a pleural region or of a suture, 
while on the theory of its sternal nature only the conjunctiva is seen to be 
merely shifted from a horizontal position to a more vertical one. For the 
purposes of this paper therefore, it is proposed to regard the vinculum as 
being composed of the ninth sternite and the tegumen as being made up of 
the ninth tergite. 

Coming now to the tegumen, we find in Sabatinca no sign of its composite 
character. The uncus may be present or not present; or there may be a 
deep indentation on the area of the margin which it should occupy. This 
latter condition is particularly marked in calliarcha (fig. 11, Plate LXXXVI) 
and lucilia^ and is present in a slight degree in eodora (fig. 12). There follow 
such forms as chrysargyra, Meyr. (fig. 13), and aurantiaca, I^Wlp., in which 
the distal margin of the tegumen is more or less straight, these leading to 
those in which it is rounded or pointed, as barbarica, Philp., and aemulay 
Philp. (fig. 14). The point/cd apex of aemuJa is succeeded by a series of forms 
in which gradual elongation and narrowing takes place (figs. 15 to 18). In 
no instance is there any indentation or indication of a suture at the base of 
the uncus, and there can hardly be a doubt that in this, the most primitive 
of the lepidopterous genera, the structure is simply a process of the tegumen 
proper and not an appendage of that or any other tergite. 

Epimartyria. 

This genus, as far as I have been able to examine the species, agrees closely, 
in regard to the form of the ninth somite, with the calliarcha section of Sabatinca, 
There is the same encircling sternite and short broad tergite with deeply 
emarginate caudal margin placed distally to it (figs. J9 and 20). 

Micropteryx. 

In Micropteryx the ninth somite has the sternite and tergite fused into a 
single piece without any suture to indicate the original pleural region. In 
most species, however, there are indentations on one or both margins, which 
probably indicate the line of fusion. The uncus may be a slight process, as 
in thunbergella, Fabr. (fig. 22), or may be produced into the elongate organ of 
arunceHa, Scop. (fig. 23). The peculiar lateral extensions (surgonopods or 
surstyli) of the tegumen, present in each of the four species examined, seem to 
be true extensions of the sclerite and not in the nature of appendages. 

♦ It should be noted, however, that one species of this intermediate group, S, eodora, 
Meyr., still retains the “ ring formation. 
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ERIOCRANIIDAE. 

In this family the ninth somite of the abdomen forms a broad strongly 
chitinised encircling band. This would appear to be composed of the nintn 
sternite, the corresponding tergite assuming a distal position. In many 
species, however, complete fusion has taken place, there being no suture 
between sternite and tergite (fig. 24). There are, however, frequently deep 
indentations at the apparent base of the tegumen laterally, and in at least one 
species, Mnemonica unimamhlla, Zett. (fig. 25), an obvious suture persists. 
Here again the caudal margin of the sclerite is emarginate or indented, pre- 
cluding the presence of an uncus. Where such an indentation is deep the 
sclerite is divided into two lobes, usually provided with an armature of spines 
or hairs beneath (fig. 26). In M. faMnosella, Zett. (fig. 27), where the inden- 
tation is not deep, the lobed effect is still present, the dorsal area having become 
membranous. Eriocrania agrees with Micropteryx in the main features. 

MNESARCHAEIDAE. 

In the Mnesarchaeidae the tegumen has been subjected to extreme 
modification, such modification not following the same plan in the different 
species. In Mnesarchaea hanuidelpha, Meyr., M. similis^ Philp., and M. 
loxosda, Meyr., the part is represented by a pair of weakly chitinised lobes, 
the apices of which are rather hairy (fig. 28). Very probably these lobes are 
the homologues of those referred to above as occurring in certain of the Erio- 
CRANiiDAE. The three remaining species, M. parasosma, Meyr., M, fitsca, 
Philp., and M, fall ax, Philp., need not here be dealt with. The tegumen 
in these forms is so extraordinarily modified and so different from that of 
the group already referred to, as well as from that of each other, that the 
homologues of the parts cannot be definitely ascertained. They have been 
described and figured in an article (7) to be published in vol. 57 of the Transactions 
of the New Zealand Institute. 


Conclusion. 

With the exception of Sabatinca and Mnesarchaea it will be seen that the 
writer has not had full material of any of the genera dealt with. It seems 
hardly likely, however, that the examination of further species would reverse 
the general conclusions arrived at, which may be briefly stated to be that 
the vinculum, whether ventral only or forming a chitinous cylinder, is derived 
from the ninth sternite, that the tegumen is formed from the ninth tergite, 
and that the uncus is an outgrowth of that tergite. 

For British and European material of Micropteryx, Eriocrania and 
Mnemonica I am indebted to Mr. 0. W. Richards of London, and Dr. Martin 
Bering of Berlin; I offer sincere thanks to these gentlemen for their valuable 
assistance. 
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Explanation of Plates LXXXV-LXXXVI. 


(The figures have been drawn, after maceration of the material in a solution 
of KOH, with the aid of a camera lucida^ and, to avoid distortion, before mounting. 
For the sake of clearness all armature, such as scales, hairs and spines, has been 
omitted.) 


Lettering. 

8^ 9®, 9^ = eighth tergite, ninth sternite and ninth tergite respectively. 
8. = surgonopod (lateral e.xtension of ninth tergite). h. — harpe. 


Plate LXXXV. 

(J. Genitalia ; lateral views. 


1. 

Sahatinca zonodoxa, Meyr. 

2. 

)y 

calliarchay Meyr. 

3. 

j> 

chrysargyra^ Meyr. 

4. 

I » 

aurella, Huds. 

5. 


aenea, Huds. 

6. 

a 

quadrijuga, Meyr. 

7. 


harbarica, Philp. 

8. 

>> 

lucilia, Clarke. 

9. 

yy 

calliploca, Meyr. 

10. 

yy 

eodoraj Meyr, 


Plate LXXXVI. 

11. Sahatinca calliarcha, Meyr. Dorsal view of tegumen. 

12. „ eodora, Meyr. Dorsal view of tegumen. 

13. chrysargyra, Meyr. Dorsal view of tegumen. 

14. aemula, Philp. Dorsal view of tegumen. 

16. aenea, Huds. Dorsal view of tegumen. 

16. ianthina, Philp. Dorsal of view tegumen. 

17. aurdla, Huds. Dorsal view of tegumen. 

18. doroxena, Meyr. Dorsal view of tegumen. 

19. Epimariyria auricrinella, WIshm. Dorsal view of vinculum. 

20. „ auricrinella, WIshm. Dorsal view of tegumen. 



376 


Explanation of Plate. 

Fig. 21. Micropteryx anderschella^ Hiibn. Lateral view of genitalia. 

22. ,, thunbergdla, Fabr. Dorsal view of tegumen. 

23. ,, aruncella, Scop. Dorsal view of tegumen. 

24. Mnemonica auricyanea^ Wlshm. Dorsal view of tegumen. 

25. „ unimaculella, Zett. Lateral view of genitalia. 

26. „ „ ,, Dorsal view of tegumen. 

27. „ fastuosella, Zett. Dorsal view of tegumen. 

28. Mnesarchaea loocoscia^ Meyr. Ventral view of tegumen. 
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THE MORPHOLOGY OF THE AEDEAGUS IN DELPHACIDAE 

(HOMOPTERA) 

By F. Muir. 

Hawaiian Sugar Planters’ Experiment Station, Honolulu, T.H. 

[Read October 6th, 1920.] 

Plates LXXXVII-LXXXVIII. 

The morphology of the male genitalia in the Homoptera has been dealt with 
by several authors during the last few years. The writer has used them 
extensively for systematic purposes, especially in the Fulgoroidea. The 
most extensive work on this subject is by Dr. Hem Singh-Pruthi,* whose 
paper deals with both the Heteroptera and Homoptera. 

In spite of all this work there is quite a number of morphological problems 
that await elucidation. The present paper discusses some of these in the 
family Delphacidae. 

1. Asiraca clavicornis (Fabr.). (Figs. 1-3.) 

The aedeagus consists of a small, funnel-shape penis (p.) and a large 
periandrium (pa.). The inner wall of the penis is covered with small chitinous 
spines or scales; the apex of the periandrium bears long, curved spines. The 
apical portion of the periandrium is narrow, subtubular and slightly curved, the 
basal portion is much larger and flattened horizontally ; the base is produced 
towards the anal segment as a large plate (the aedeagus basal support, aed^h.st.). 
The inner wall of the penis is continued through the periandrium as a strong, thick, 
chitinous tube, narrow at apex and gradually enlarging. This is Singh-Pruthi’s 
sheath {sk.). As it passes out of the basal foramen of the periandrium [hf.) it 
enlarges into a chamber (ch.) which expands basally into a large shield-like body, 
the basal-plate bridge (hpMr.) and wings (u\). The dorsal wall of the chamber 
is membraneous and a band of membrane passes across the middle of the ventral 
wall, thus making a membraneous hinge which allows the aedeagus and sheath 
to move in a vertical direction. The sheath is thickest where it joins the chamber. 
A small sclerite near the base of the genital styles (basal plate) gives rise to a large 
apodeme (basal-plate prolongation, bp.pr.) which forms, or 'amalgamates with, 
the chamber to make the bridge (bp.lyr.). The ejaculatory duct {(^d.) enters the 
bridge near the basal-plate prolongation. 

2. Copicerus irroratus, Swartz. 

The aedeagus in this species is similar to that of Asiraca in its general plan but 
the details are distinct. 

3. Stenocranus agamopsyohe, Kirkaldy. (Figs. 4-7.) 

In this species the periandrium is large, broad and flattened ; the sheath is a long, 
thick-walled tube, slender until it passes through the basal foramen of the peri- 
andrium when it expands out into a large chamber, the dorsal wall and a transverse 
strip on the ventral wall being membraneous; the chamber expands into a large 
shidd or wing-like bridge; the basal-plate prolongation is large and meets the 
ventral wall of the chamber in the same manner as in Asiraca, 

* Trans, ErU, Soc, Land,, 1926, pp. 127-267, figs, 1-280. 
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4. Columbisoga taiwanensis^ Muir. (Fig. 8.) 

The periandrium is broad at the base, laterally flattened and narrowed and 
curved to the apex ; a curved spine arises near the apex and a shorter one projects 
at right angles near the base of the curved spine. There is no chitinised sheath, 
the ejaculatory duct is difficult to recognise in the apical portion of the periandrium, 
but in the basal half it is recognisable. The chamber is long, the apical portion 
firmly fastened to the dorsal or posterior margin of the base of the periandrium, 
the dorsal wall is membraneous and a narrow hinge of membrane crosses the ventral 
wall. The bridge is well developed and the basal-plate prolongation is large. 

5. nburnia blackburni, Muir. (Figs. 9, 10.) 

In this species there is no sheath; the chamber is mostly membraneous with 
a strong and broad ring of chitin (fig. 9, cr.), which is soldered to the dorsal or 
posterior margin of the base of the periandrium. The bridge and its wing-like 
expansions are large and the basal-plate prolongation is strong and well developed. 

6. Ilburnia halia, Kirk. (Figs. 11, 12.) 

The aedeagus’ basal support forms a ring round the base of the periandrium. 
There is no sheath, but the membraneous ejaculatory duct can be traced from 
apex to base. The chamber is similar to that in Ilburnia hlackhurni, but the chitin 
ring is broader and touches the head of the basal-plate prolongation. The bridge 
with its expanded wings is typical. 

7. Perkinsiella gramlnicida, Kirk. (Fig. 13.) 

There is no sheath. The chamber is short and the apex of the broad basal- 
plate prolongation is soldered to the ventral or anterior margin of the base of the 
periandrium. 

8. Delphacodes neopropinqua, Muir. (Figs. 14, 15.) 

There is no sheath running through the periandrium. The chamber is similar 
to that in Ilburnia halia, but the chitin ring is not so strong; the wings of the 
bridge are large. 

9. Saccharosydne, Kirk, and Neomalaxa, Muir. (Figs. lG-18.) 

The genera Saccharosydne, Kirk, and Neonialaxa, Muir (Figs. 16-18), depart 
from the normal type more than any so far described. The ])eriandrium is of 
extreme length and thinness with thin walls; a sheath with thick, flexible, trans- 
lucent walls passes from end to end. This long, slender aedeagus when at rest lies 
coiled up in a large invagination (gi.). In a former description of this insect the 
writer stated that there was practically no aedeagus but that there was a long, slender, 
coiled internal structure of unknown use. This mistake was made on account of 
the very slender walls of the invagination and its large muscular covering. Only 
having old, cabinet specimens for examination, it was difficult to clear the tissues 
away without breaking the walls. In Saccharosydne saccharivora (Westw.) the 
aedeagus has a small spine at the base of the periandrium (Fig. 18), which was 
considered as the aedeagus. The chamber is long, the apex of the basal-plate 
prolongation forming its ventral wall; the wings of the bridge are large. In 
Neomalaxa flava, Muir (Figs. 16 and 17), the ^ basal-plate prolongation and the 
chamber form a curve, but the general structure is similar to that of Saccharosydne, 

In the ten species mentioned above we have very different types of aedeagus. 
How far these types will cover the whole family it is not possible to say, but 
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the writer has dissected about three hundred species of Delphacidae and 
BO far they are modifications of the types described above. 

In the interpretation of the morphology there is room for considerable 
difEerences of opinion. Dr. Singh-Pruthi considers the basal plate (or plates), 
the basal-plate prolongation, the bridge and its wings, the chamber and the 
sheath as one morphological unit, and he states that the ejaculatory duct 
passes through the bridge, chamber and sheath till it enters the vesica (penis). 
If this interpretation could be demonstrated it would be of great interest, for 
nowhere else in insect morphology does an apod erne form such complex struc- 
tures. The nearest approach would be the tentorium of the head, which is 
formed by three pairs of apodemes or invaginations. Unfortunately Dr. 
Singh-Pruthi does not produce any definite evidence to support his view, and 
only a study of development will definitely settle the question. 

The writer caimot accept the above interpretation chiefly because he has 
been unable to trace the ejaculatory duct through the chamber and the sheath. 
Many mounted specimens have been examined under high powers ( x 1800), 
some of them stained, but he has failed to trace any signs. His interpretation 
is that the sheath is the thickened and chitinised ejaculatory duct, and the 
chamber an enlargement of the ejaculatory duct. The basal-plate prolonga- 
tion is an apodeme of the basal plate, and the bridge and wings are formed 
by the soldering together of an expansion of the apex of the basal-plate pro- 
longation and an expansion, flattening out and chitinisation of the chamber 
or ejaculatory duct. 

That the bridge and wings form a composite structure can be seen in many 
of the specimens examined. In one specimen of llhurnia blackburni it is 
possible to see an optical section through the middle, and in this it is possible 
to trace the expansion of the chamber (fig. 10), and the ejaculatory duct as 
a continuation of the chamber (fig. 10, ejd,). In many, if not all Derbidae 
there is no basal plate or prolongation, and the chamber and wings aie formed 
from the ejaculatory duct alone. 

Figure 19 represents diagrammatically the arrangement of the structures 
according to Dr. Singh-Pruthi, and figure 20 the same according to the WTiter. 
A study of development may eventually show which of these interpretations 
is correct. 


Explanation of Plates LXXXVII-LXXXVIII. 


Plate LXXXVII. 

Fig. 1. Asiraca clavicornis, dorsal view of aedeagus, chamber and basal-plate 
prolongation. 

2. Asiraca claviconiis, lateral view of same. 

3. Asiraca clavicornis, basal-plate prolongation with chamber and wings. 

4. Stenocranus agamopsychCf dorsal view of sheath and chamber. 

6. Stenocranus agamopsyche, lateral view of same. 

6. Stenocranus agamopsychcy ventral view of chamber and wings. 

7. Stenocranus agajnopsyche, end view of same. 

8. Columbisoga taiwanensis, lateral view of male aedeagus. 

9. llhurnia Wuckburni, lateral view of base of aedeagus, chamber and basal- 

plate prolongation. 

10. llhurnia blacJdmmif diagrammatic optical section hrough basal-plate 
bridge and wings. 
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Plate LXXXVIII. 

Fig. 11. lUmmia halia^ lateral view of aedeagus, chamber and basal-plate pro- 
longation, and bridge. 

12. llhurnia halia, view of basal-plate bridge and wings. 

13. Perkinsiella graminiciday lateral view of aedeagus, chamber, wing and 

basal-plate prolongation. 

14. Delj>hacodes neopropinquay the same as above. 

15. Ddphacodes neopropinquay view of wings, bridge and basal-plate pro- 

longation. 

16. Neomalaxa Jlavay lateral view of male genitalia. 

17. Neomalaxa jlavay lateral view of the basal and apical portion of peri- 

andrium, the chamber, wings and basal-plate prolongation. 

18. Saccharosydne saccharivoray lateral view of base of periandrium, the 

chamber, wings and basal-plate prolongation. 

19. Diagrammatic representation of structure according to Dr. Singh-Pruthi. 

20. Diagrammatic representation of structure according to Muir. 



Lettering of 

Figures. 


aed.b.st. 

. aedeagus basal support. 

ejd. . . 

ejaculatory duct. 

as. . 

. anal segment. 

gi. . . 

genital invagination. 

bf.. . 

basal foramen. 

gs. . . 

genital style. 

bp.hr. . 

. basal-plate bridge. 

l w.p. 

inner wall of penis. 

bp. 

basal plate. 

p. . . 

]x?ni8. 

hp.pr. . 

. basal-plate prolongation. 

pa. 

periandrium. 

br. . 

. bridge. 

pg. . . 

pygofer. 

ch. . 

. chamber. 

sh. 

sheath. 

cr. . 

. chitin ring. 

w. 

wing. 
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THE IMMATURE STAGES OF PSEPHENOIDES GAHANI, CHAMP. 
(COLEOPTERA: DRYOPIDAE) 

By Adam G. Boving, Ph.D. 

U.S. Bureau of Entomology, Washington, D.C. 

(Communicated by G. C. Champion, A.L.S., F.Z.S.) 

[Read October 6th, 1926.] 

Plates LXXXIX-XC. 

Mr. G. C. Champion, of Horsell, Woking, Surrey, has kindly given me for study 
and description many larvae in different stages and several pupae of the 
Dryopid species Psephenoides gahani, Champ. This material was collected 
by his eldest son, Mr. H. G. Champion, in the Nandhaur River, Haldwani 
Division, Northern India, in 1924. It is preserved in alcohol and is in good 
condition. Through the courtesy of Mr. Champion the U.S. National Museum 
has been able to avail itself of a representative collection of all stages. The 
main material is in his possession. 

The Larvae. 

According to their size the larvae in the material can be separated into 
three groups, namely, one including specimens measuring about 1-5 mm., 
one with specimens of about 2-5 mm., and a third in which the larvae vary 
from 3 to 4 mm. This third group unquestionably consists of the mature 
larvae, as in most of them the pupa is visible below the larval skin. Of these 
mature larvae the smaller specimens measuring 3 mm. may be male larvae 
and the larger measuring 4 mm. are female larvae. The larvae of 1-5 mm. seem 
too large to be first instars but are possibly second instars, in which case the 
species will have four larval stages. 

The shape and proportions of the whole body and of the single anatomical 
structures are identical in all instars * examined, but the colour varies slightly, 
being generally somewhat lighter in the younger stages * ; however, both light 
and dark coloured specimens are found in all stages. It will only be necessary 
to describe an instar of one of the stages, and naturally a mature larva is selected 
on account of its larger dimensions. 

Mature Larva. 

(Material in U.S. National Museum, consisting of (o) one vial, marked : “ Psephenoides 
gah^i, Champ., Nandhaur Riv., Haldwani Div., India. 20.V.1924. H, G. Champion 
coll.; A. G. Kving’s drawings and description made from the present specimen”; 
(6) one vial with thi^ larvae of different sizes, from same locality as the type specimen ; 
(c) five slides with anatomical details; (d) one mature and two immature larvae placed 
dry in coUection of imagines.) 

The body is scale-like, broadly oval, with the combined thoracic and combined 
abdominal segments about equal in size, forming two almost symmetrical halves; 
urogomphi (= cerci auct.) absent. The head with its appendices and the widely 

* The terms “ stage ” and “ instar ” have been applied as suggested by J. W. Folsom 
in his manual, 1913, p. 128, the first term meaning the intervab between the moults and 
the second term the insect itself at any particular stage. 
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separated legs are concealed below a slightly convex and strongly projecting roof 
formed by the thoracic and abdominal tergal shields with their lateral and radially 
extending expansions. These expansions fit closely together except in places not 
far from the free margins, where fairly large, lanceolate apertures are present between 
the - posterior and anterior margins of two successive segments (figs. 9 and 10, 
Plate LXXXIX). 

The dorsal surface of the larva is darkish in colour with light spots (fig. 12, 
Plate XC) . In a typical abdominal segment a single transverse, somewhat hourglass- 
shaped white spot is located in the middle of the back ; on each side of it are 
two minor spots with circular outline, and near the free margins is a large sub- 
triangular spot. In the thoracic segments the median spots are much reduced in 
size, subtriangular in prothorax and divided into two small paramedian circular 
spots in mesothorax and metathorax; on the other hand, the two pairs of round 
lateral spots of an abdominal segment have increased in size and joined together 
into a large whitish ring, and each marginal triangle of the abdominal segments is 
here split into a pair of twin triangles. 

Dorsally and ventrally (figs. 9 and 10) the larva appears glabrous when examined 
with a hand lens, but under high-power magnification it is seen to be covered 
with minute round glandular openings and stellate hairs with four radiating rays 
(fig. 4) ; however, from the front edges of the oval apertures a short fringe 
extends backward, and the free edges of the lateral expansions are trimmed with 
a dense continuous fringe whose single hairs appear to be split diffusely but really 
are coalescent from basis to tip and also fused with their neighbours. A single seta 
(or a few simple, long setae) is present in the posterior part of the free edge of each 
expansion and reaches somewhat beyond the fringe. In each of the posterior corners 
of the mesothoracic and metathoracic expansions a short fringe is directed 
obliquely outward and backward. 

On the ventral surface (fig. 10, Plate LXXXIX) of the body thin, soft hairs are 
distributed all over, but 'well apart and without order, and large ring-shaped, 
probably glandular sucking disks are found copiously toward the middle, but not 
on the expansions. These disks are button-like, short-stalked and set in the middle 
of small cup-shaped warts (figs. 6a and 66). 

The head is comparatively small, with large, obliquely ventral occipital foramen, 
capable of protruding vertically from and retracting back into a pocket formed by 
the prothoracic presternum (p5., fig. 10). In details the single parts of the head 
are built as follows : — 

Frons distinct, triangular and reaching the occipital foramen. 

Epicranium with hind margin dorsally transversely straight and latero-ventrally 
triangularly prolonged (figs. 9 and 10); deep hypostomal emargination (fig. 10) 
between the mandibular condyle and the articulation of cardo. 

Ocelli (fig. 3, Plate LXXXIX) probably six on each side, almost completely 
fused together into a large, somewhat kidney-shaped, black optical spot ; indistinct 
lenses traceable around the edge of the spot. 

Antenna (fig. 2) shorter than the head, about one and one-half times as long 
as the mandible, three-jointed with a large basal membrane; proximal joint not 
much longer than wide; second joint about five times longer than basal joint and 
approximately as long as the external face of the mandible; distal joint (3, fig. 2) 
with a short terminal seta, small, digitiform, laterally inserted at the end of the 
second joint along side with a slightly shorter process (<S, fig. 2) with a chitinous 
thread inside ; end of second joint almost completely capped by a dome-shaped tactile 
papilla (/), fig. 2). Proximal antennal joint with a few sensory punctures, second 
joint with a niinute seta at the end. 

Clypeus (fig. 5) large, subtrapezoidal. 

Labrum (fig. 5) well developed, transverse subrectangular with rounded antero- 
lateral corners, along front margin with a series of small cups into each (?) of which 
a short seta is inserted. 
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Mandible (figs. 2 and 5) short, not extending beyond epipharynx, subtriangular, 
almost equilateral with single apex and inner face excavated like a spoon from apex 
to about the middle ; a long plumose seta inserted midway in this cavity and a 
series of short bristles present along its dorsal edge ; no setae on the eictemal face 
of the mandible; no retinaculum; no molar part and no supplementary ventral 
condyle. 

Ventral mouth-parts deeply retracted. Maxillary articulating area (maa., 
fig, 1) well developed, present between maxilla and submentum. 

Maxilla (fig. 1, Plate LXXXIX) with bipartite, narrow cardo and simple, well- 
developed stipes ; palpiger (pg.) large, carrying a rather short, three-jointed palpus ; 
both lacinia and galea present,^ large and extending forward ; top of galea reaching 
almost to the end of palpus; lacinia (/.) lobe-shaped, apically angulate, with a 
series of slightly curved, short, stiff setae along the inner margin, and thickly 
covered by fine hairs both on the dorsal and ventral surface; galea (g.) rounded 
and single (not transversely bipartite), almost of the same size as lacinia, and also 
provided with a marginal series of short spine-like setae and dorsally and ventrally 
with a dense fur of long thin hairs. 

Gula {gu., fig. 1) short, broad, membranous and band-like. 

Submentum (sm.y fig. 1) large, barrel-shaped in outline, soft and nude, with 
numerous sensory pores, separated from mentum by a transverse, straight medianly 
interrupted suture. 

Mentum (nn, fig. 1) posteriorly as wide as submentum but only half as long, 
carrying two long setae on each side and a few sensory pores ; indistinctly separated 
from eulabium by suture. 

Eulabium (eZi., fig. 1) short and wide; labial palpiger rather distinct and almost 
joint-like; labial palpus with two short but distinct joints; ligula (??., fig. 1) 
very broad, extending as far forward as the end of the labial palpi, densely 
setose. 

Epipharynx (fig. 5) large, soft, covered with papillose soft processes in the anterior 
and median region, otherwise mostly naked ; two or three peg-like papillae para- 
medianly on each side; a pair of chitinous epipharyngeal rods present. 

Hypopharynx (fig. 7) soft, without hypopharyngeal chitinisations, completely 
covered with long fine hairs except in a narrow, longitudinal, posteriorly somewhat 
widened gutter-hke region in the slightly raised middle of the organ. 

Prothorax (figs. 9 and 10) with large, crescentic, pocket-shaped presternum 
(ps.) in front of the transverse, subrectangular, band-shaped eusternum {es .) ; 
sternellum small and only indicated. Prothoracic lateral expansions reaching far 
beyond the head and meeting in the longitudinal middle line along a distinct straight 
suture; the latter continuing backward over the not expanded part of the pro- 
thoracic tergum and the corresponding parts of mesothorax, metathorax and the 
first seven abdominal segments. Each prothoracic tergal half subtriangular, 
almost equilateral, with pocket-shaped, setose emargination on the hind margin 
and carrying in the posterior corner a large curved excretory slit. Each of the 
mesothoracic and the meta thoracic tergal halves subtrapezoidal, with a pocket- 
shaped naked emargination midway along the anterior edge of the expansions, 
and opposite, on the posterior edge, a similar but setose emargination. 

Hypopleural chitinisations of all thoracic segments present but membranous; 
prehypopleurum (ph,y fig. 10) probably united with a large trochantin and forming 
together with it an inwardly excavated case or scuttle, supporting the large hori- 
zontal coxa ; posthypopleurum (po/i., fig. 10) small. 

First to sixth abdominal segments on each side with a subtrapezoidal expansion, 
anteriorly and posteriorly emarginate as in mesothorax and metathorax, and also 
with the posterior emargination setose and the anterior naked, forming together 
an oval opening. 

Seventh abdominal segment (figs. 4, 9, 10) with backward directed, securiform 
expansions ; the anterior emarginations as in the preceding segments, but the posterior 
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one very large and with a deep pocket enveloping the lateral margins of the ninth 
segment. 

Eighth abdominal segment small, without lateral expansions, dorsally (fig. 9) 
campanulate, ventrally (fig. 10) transverse, crescentic, with concavity facing back- 
ward, tlie horn-shaped extremities probably corresponding to the lateral expansions 
of the preceding segments. 

Ninth abdominal segment small, dorsally (fig. 9) obcampanulate, almost sym- 
metrical with the corresponding part of eighth segment, and movable up and down ; 
on each side connected by an extensile membrane with a triangular sclerite (fig. 10) 
homologous with the lateral expansions of other segments. The ventral shield of 
the same form and size as the dorsal, also movable up and down and likewise 
connected by extensile membrane with the lateral triangular sclerite. 

Tenth abdominal segment soft, mamillate, protruding from the bottom of a 
pocket-shaped cloaca between the dorsal and ventral elements of the ninth segment 
and capable of considerable extension and retraction. Anus located in the distal 
end of the segment, and three tas.sels of long branchial filaments attached proximally 
near its beginning. 

Legs (figs. 8 and 10, Plate LXXXIX) inserted widely apart, slightly increasing 
in size from fore to hind, rather long and strong ; coxae converging, somewhat longer 
than the sternal regions of their segments, almost level with the ventral body 
surface; trochanter free and subclavate, about half as long and wide as coxa; 
femur boomerang-shaped, not fully as long and wide as coxa ; tibia straight, slightly 
tapering distad, about of the same length and width as trochanter ; trochanter, femur 
and tibia directed outward ; claw * strong, short and very curved. Setae of middle 
size or longer, present in the number of one or a few on all the leg joints; a single, 
S-shaped seta inserted on the claw, extending nearly to its tip. 

Respiratory system. A j)air of well-developed main tracheal stems {Tr. *S., 
fig. 9) present, one on each side, extending from the bases of the gills on the last 
abdominal segment to the head, anastomosing by fine, transverse connecting tubes 
and distributing a fine tracheal network to the body surfaces and the internal 
organs. 

Spiracles (sp., fig. 9 on fourth abdominal segment) all rudimentary, present on 
the dorsal side of the body between the emarginations and toward the middle of 
the lateral expansions, or in the back corners of the eighth abdominal segment. 
Each spiracle is connected with one of the main tracheal stems by a rudimentary, 
solid, thread-like spiracular tracheal branch. 

Gills (figs. 9, 10 and 1 1 , Plate LXXXIX) grouped in three tassel-like tufts on tenth 
abdominal segment ; retracted into or protruding from the cloaca between the 
projecting and movable dorsal and ventral shields of the ninth abdominal segment. 
Each branchial filament containing a single dark trachea with well-developed spiral 
threads (taenidia) and ramified only at the distal end where it is divided into a new 
tassel of diminutive branches (indicated on figure 11 by a small arrow). 

Habits. — hy way of inference from the anatomical characters of the larva 
it seems possible to form the following general idea about its habits : It is an 
aquatic and submerged larva which attaches itself firmly to stones, pieces of 
wood or similar objects in running water. It feeds on Diatomaceae, with which 
algae or their shells the alimentary tract is filled; oesophagus is completely 
lined (fig. 5) with a fur of numerous fine processes directed backward, which 
possibly retains the free-swimming organisms. 

Prejnipal interval. — In many of the specimens examined of the mature 
larva the pupa is found almost fully developed inside the larval skin (fi^. 13), 
but the large wingpads of the free pupa are not yet developed, only indicated 

♦ According to different morphological interpretations, considered either a claw- 
sbaped tarsus or a fused tarsus and claw, a “ tarsungulus.** 
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and directed straight outward inside the lateral expansions of the mesothorax 
and metathorax of the larva, and the characteristic long spines and spreading 
hair tufts of the free pupa are closely appressed to the dorsal surface and directed 
to the middle of the body in the enclosed pupa. It seems most likely that the 
pupa makes use of these spines and hairs in extricating itself from the larval 
exuviae by gradually raising them during the process of eedysis. The well- 
developed spiracles of the pupa are seen inside of the larval skin immediately 
below the rudimentary s})iracles of the larva. 

Taxonomic comments. The larva of Psejdioioides gahani represents a 
genus of the family Djn'oi*n)AE and is closer to tlie larva of the genus Helichus * 
than to any other described Dryopid larva. In general habitus the larva of 
Psephenoides is strikingly similar to the larvae of tlie family Psephexidae, 
and only by close examination of the taxonomic cliaracters the following two 
fundamental differences are to be found between the Psephemoak and the 
Dryopidak (including the Helmidae) : (A) In the Psephemj)AE. represented 
by the larvae* of the genera Psepheoas and KobriannxA freely exposed gills are 
present l)elow the first to fifth abdominal segments, but no similar structures 
occur in the Dryopidak Helmidae. (H) No tenninal branchial pocket with 
three feather or tassfd-like gills is found in the Psephexidae, but is always 
developed in the Dryopidak Helmidae. 

In the genus Pscphenns a four- jointed maxillary palpus is present, and no 
known larvae of the Dryopidak Helmidae have more than a three-jointed 
palpus. However, in all the s])ecimens of Eobnanax p^e^erved in the National 
Museum, the maxillary palpus is mutilated and thus it is impossible at present 
to know what importance* as a family character can be attributed to the number 
of joints of tliis mouth-part. 

The usual taxonomic arrangement of the family Psephexidae close to the 
family Dryopidak Hei.midae i^ substantiated by their larvae, bm this does 
not m(*an that tlu* I’sephexidak can be con.sidered as directly oiitgrowm from 
the Dryopidak Hei.midae. The }>hylogenetic development id the Dryopidae- 
IIelmidae is not difficult to follow j)ark to the (’heloxariidae (Ehelonariam 
lecoutei. Thom., reared and ])reM‘rved in the National Mu.seum), a family hitherto 
])laced in the DAsriLLoiDEA, and the larvae of this family can be linked up 
with the less specialised larvae of the family Heteroi'ERIDAE. but in some 
ways it is not easy to connect the Psephexidae with any of these families, 
and they may finally have to be traced back to such forms as Anchgtarsus and 
Ptilodactijliis. 


The PrPA. 

(Material in l".S. National Miisouni, roiiaisting of one vial, marked : *’ Two pupae 
((J and V) of Psepht noldis gahani, (diamp. Nandhanr Kiv.. Haldwani Div., India. 20. v. 1024. 
H. (i. Champion Coll.; A. Cl. Bdving’s drawintra and deseriptien made from the present 
Bpocimens ; (h) one vial ^lith two ]>upne, from same locality as the t\^)e specimen; 
(r) two slides with mioroseopieal details.) 

* The larva of Ifelichns tithnphilns, (Jerm., is figured and compared with that of 
Psfphenns lecotiiei in a pafx'r. “ Psephenua leeontei--on the external anatomy of the 
larva/' by D. S. Kellicott, Buffalo. N.Y., published in The Canadian Kniotnoltigist^ vol. 15, 
1883, pp. 191-196, one plate. 

t knbrianax is customarily placed in the subfamily Kcbrhnve of the suporfamily 
l)\sciu.()inKA according to the characters of the imagines, but .this arrangement is not 
correct according to the larva of Knbrianax, which in every essential character conforms 
with that of Psephenns (compare Leng, Cat. Coteojd, of America North of Aiexteo, 192(), 
pp. 32-33 and p. 187, footnote). 
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The body (figs. 14 and 15, Plate XC) is scale-like, almost circular, 3 to 4 mm. in 
length; the smaller ones (fig. 14) possibly males, the larger ones (fig. 15) females; 
the length of the combined thoracic segments is in proportion to the combined 
abdomincd segments about as 1 to IJ. No urogomphi (= cerci auct.). The head 
with its appendices, the legs and wingpads are concealed below a slightly convex 
and strongly projecting roof formed by the thoracic and abdominal tergal shields 
with their lateral, radially extending expansions. Those expansions fit closely 
together along their entire front and hind margins. A dark and well chitinieed, 
transverse, elongate plate-like thickening occupies the greater part of each side of 
the tergal shields, except on prothorax where they cover only a minor part of the 
large shield and are arranged parallel with the longitudinal middle line of the body. 
On prothorax, the two other thoracic segments and the first seven abdominal 
segments the plates to the right and left are separated by a soft-skinned median 
interspace almost as wide as the median length of an abdominal segment. The 
eighth abdominal segment is without lateral tergal expansions, campanulato and 
completely covered with dark, thick chitin. The ninth abdominal tergite is 
reversely campanulate but otherwise similar to the eighth in size and chitinisation ; 
together they form an oval plate, which is completely surrounded by the expansions 
of the seventh abdominal tergite. 

The dorsal side of the pupa (fig. 14) is unusually hairy. A median, unpaired 
patch of rather short setae is found in the interspaces between the dark thickenings ; 
short setae are arranged in a transverse row in the posterior margins of the segments ; 
the free margins of the expansions carry a continuous fringe of small amalgamated 
hairs; on the second to seventh abdominal segments inside of the anterior and the 
posterior lateral comers of the expansions short series of moderately long setae 
extend, correspondingly, obliquely backw'ard and obliquely forward, and on each 
of the same segments, immediately inside of the anterior row of the corner setae, 
a very long, stiff and movable spine is found, surrounded by a thick tuft of long soft 
hairs. 

The underside of the body (fig. 15) is soft skinned, pale and almost without hairs. 

The head is small, imbedded in a niche in the ventral part of the pro- 
thorax. The antennal sheaths are rather thick, hamate and transversely placed ; 
eye-covers large ; the hoods of the mouth-parts are all present, dircctcMl baekwanl 
and pressed closely against the sternal wall of j>rothorax. The wingpads are 
attached widely apart; those representing the el\i;ra^.= alae antericires) are broad, 
not much longer than wide, and with their tips reaching only halt-way across the 
second abdominal segment ; the pads of the alae ( - alae jx)8teriores) arc slightly 
narrower than the elviira, twice as long, posteriorly attenuate and here curved 
outward, reaching to the fifth abdominal segment. 

Leg-sheaths long, inserted well apart; the distal ends of the prothoracic pair 
reach to the middle of the second abdominal segment, the distal ends of the meso- 
thoracic go to the middle of the third abdominal segment, and the ends of the 
metathoracic ones to the middle of the fifth abdominal segment; the prothoracic 
and mesothoracic leg-sheaths are visible in full, the metathoracic completely 
hidden by the wingpads except for the tips. 

Spiracles annular, small, but distinct, dorsal and located at the basis of and 
exterior to the thick spines of the second to seventh abdominal segments and on a 
somewhat corresponding place on the eighth abdominal segment. 

Gills wanting. The cloaca formed between the dorsal and ventral parts of 
the ninth segment contains a reduced tenth segment with the genital organs and 
the anus. 

The nmle pupa (fig. 14) seems to be slightly smaller than the female pupa (fig. 15), 
but no difference in size and form has been noticed between the antennal sheaths 
of the two sexes. 

Comments , — The pupa of Psephenoides is very different from any other 
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fcnown coleopterous pupa and deviates particularly from that of the PsE- 
PHKNIDAE and the known pupae of the Dryopidae. The Psephenics pupa is 
flat, soft, and covered dorsally with the chitinised tergal shields of the last 
larval instar * and all the Dryopidae pupae preserved in the National Museum 
are soft, free, and similar to the pupal type commonly found in Coleoptera. 

The Imagines. 

(Material in U.S. National Museum consisting of (a) one vial, marked like those of 
the larvae and pupa, containin^^ one male and one female, {h) three dried specimens of 
the male and one of the female placed in the collection of imagines.) 

Descriptions of the male (fig. 16) and female (fig. 17) imagines are given 
by Mr. (I. 0. (’liampion in the EjU. Mo. Mfuj., 3r(l ser., vol. 6, ]92(J, pp. 191-196, 
accompanied by two figures in text. In referring to this complete article I 
would like to add that by making a di.ssection of a (male) specimen and pre- 
paring the parts on a glass slide, I found after examination under the microscope 
that the two movable aj)pendages on the ajucal joints of the maxillary and 
labial palps (fig. 16a) can hardly l»e characterised as “ chelifomi.’’ One of 
these appendages is {)laced terminally on top of the last joint, and the other, 
somewhat smaller, is ins(*rted antero-laterally in the middle of an obliquely 
situated, oval, liglit membrane; they cannot, therefore, be drawn against 
each other to form a clasping-structure. 


Explanation of LXXXIX-XC. 


(Drawings by the author.) 

(fdhani, Chain]). 

J*LATE LXXXIX. 

Fig, 1. Lakva, ventral mouth-parts from below. 

r/b, eulalnurii : g. galea : r/n., gula; 7., laeinia ; /o, hgula : m., 

• mentum; man., maxillary articulating area; pg., palpiger; .vm., 
subinentuin. 

2. Larva, mandible, exterior face, anti right antenna. 

/>., dome-shaped tactile papilla; supplementary appendix; 
1, 2, 3, the three antennal Joints. 

3. Larva, optical spot with vestiges of six hmses. 

4. Larva, distal end of the expansion of seventh abdominal segment, dorsal 

face. 

Dio/., Diatomaceae on the surface or hairs of the body. 

5. Larva, epiphar}mx and left mandible. 

6a. Larva, striked and probably glandular sucking disks, face view. 

Qh. Larva, sucking disks, in profile. 

7. Larva, maxilla, buccal face, and hypopharynx. 

g., galea; Ayp., hypopharyngeal basis; /a., laeinia. 

8. Larva, right leg from btdow. 

♦ Hubbard, G. H., “ Habits of P^jfkenufi leconieit Iat.” The Amencan Eiaomoiogist^ 
vob 3, 1880, p. 73. 
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Fig. 9. Laeva, dorsal face. 

sp., rudimentary spiracle of fourth abdominal segment; Tr. B., 
tracheal main stem ; VeiUr.^ ventriculum. 

10. Larva, ventral face, 

c., coxa; es., euaternum of prothorax; ph.y prohypopleurum ; poh., 
post hypopleurum ; ps,y prothoracic presternum. 

11. Larva, gill-tassel. The ^stal branching of each gill-hlament indicated 

by a small arrow. 

t,y short portion of tracheal main stem. 

Plate XC. 

12. Larva, dorsal face, showing the ordinary colour pattern of a mature 

larva. 

13. Pupa, extracted artificially from a larva. Hairs and spines appressed to 

surface and directed toward the middle line of the body. 

14. Pupa, dorsal face; actual length of the specimen about three millimetres; 

possibly a male pupa. 

15. Pupa, ventral face; actual length of the specimen about four millimetres; 

female pupa as proven by the form of the antennae of the imago which 
in this specimen was formed inside of the pupal skin. 
ala.y hind wing; an/., antennal sheath; ely.y elytron. 

16. Imago — Male; aede., aedeagus. 

16a. Imago — Maxilla and Labium seen from the buccal cavity. 

m.y maxillary lobe; Pj, terminal appendage of fourth joint of 
maxillary palp; pi, terminal appendage of third joint of labial palp; 
Pj, lateral appendage of fourth joint of maxillary palp; p^y lateral 
appendage of third joint of labial palp. 

17. Imago — Female. 

17o. Imago — B asis of left anterior leg, facing upward. 

c., coxa; co., aperture in proximal end of coxa; /., femur; 
trochanter. 
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ON THE BRITISH BITING MIDGES (DIPTERA, CERATOPOGONIDAE) 

By F. W. Edwards. 

(Published by permission of the Trustees of the British Museum.) 

[Read October 6th, 1926.] 

Plates XCI-XCII and Three Text-figures. 

The present paper contains a brief systematic account of the adult features 
and habits of a group of insects whose study has hitherto been very much 
neglected in this country. The early British collectors (except Haliday) paid 
little attention to them, and Walker in his Insect a Britannica was only able to 
record a comparatively small number of species, most of his section dealing 
with these insects being compiled from AVinnertz’s monograph of the European 
species. Verrall in his list of 1901 included 47 established and 14 reputed 
British species, and in 1912 he recorded a few additions to this list; I have 
recently added a number of others. The following notes, which represent the 
results of’ a number of years' collecting, increase the total of recognised British 
species to 107, three of which are described as new'. In addition to these at 
least a dozen others are in the British Museum collection awaiting determination ; 
I have referred to these later on, in order to indicate where additions to the 
list may be expected, but have refrained from naming them either because the 
species are obscure or the available material scanty and unfit to describe. 
We may fairly assume that the full number of species existing wdthin these 
islands is not far short of 150. 

Although I have not given much introductory account of these insects 
(since this can be obtained from text-books and other works), I hope the 
diagnoses and keys to the species will be found sufficiently clear to enable 
even a beginner to recognise most of his captures ; the determination need not 
present much difficulty to anyone possessing a binocular microscope or even 
a strong pocket lens. In the preparation of the figures of representative wings 
I have received much valuable assistance from Mr. G. Grace of Ilkley. These 
figures are all based upon photographs, but as we experienced great difficulty 
in obtaining prints which would show clearly all details of venation, pubescence 
and markings, most of them have been extensively touched up with pencil in 
order to bring out the salient points, I have further to acknowledge indebtedness 
to Messrs. H. Britten, R. Butterfield, J. W. Carr, C. A. Cheetham, J. E. Collin, 
P. H. Grimshaw, A. H. Hamm, L. G. Saunders and II. Scott, each of whom has 
presented material to the National Collection or lent specimens for examination. 

The small bloodsucking midges so familiar to everyone in this country, 
together with a number of other species of different habits, many of them 
predaceous on other insects, were placed until recently in the large genus 
Ceratopogon, the genus being include writh the non-biting dancing midges in 
the family Chironomidae. These species, however, exhibit such a con- 
siderable range of structure as well as of habits, that it is not surprising that 
recent authors have dismembered the old genus. Most of the divisions proposed 
by Kiefler are undoubtedly natural and are fairly easily defined, so that there 
is no doubt at all that they will be permanently adopt^. On the other hand, 
the group as a whole is a compact one, and shows many striking differences 
TRANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) 
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from the non-biting midges {Chitonomus, Tanyptis, etc.). This led Malloch 
in 1917 to propose the separation of this group from the Chironomidak as a 
distinct family, the Ceratopogonidae. The separation has not been generally 
adopted hitherto, but has much to recommend it, as the following statement 
of the differences between the two groups will show : — 

Ceratopogonidae. Chironomidae. 

Head rounded behind. Head flattened behind. 


Mouth-parts complete, the mandibles 
well developed in both sexes and 
toothed; blade of maxilla present; 
second segment of palpus with sensory 
organ. 

Antennal flagellum (with rare excep- 
tions) with 13 segments in both sexes, 
the last 3 or 4: in the lengthened, 
and the last 5 in the $ more or less 
different in character from the others. 

Thorax more rounded. 

Pronotum with its anterior division 
small, placed low down, and hidden 
between the head and the scutum. 

Scutellum usually with bristles. 

Postnotum gently rounded. 

Anepisternal cleft (i.e, the membranous 
area of the pleurae) smaller and 
differently shaped. 

Stemopleurite (mesosternum) not very 
prominent, reaching only a little 
below the tip of the front coxa. 

Abdomen often with pairs of transverse 
impressed areas. 

Spermathecae strongly chitinised. 

Hypopygium more complicated, gener- 
ally with distinct cerci, parameres 
and aedeagus. 

Legs shorter and stouter, the hind pair 
the longest. 

Hind tibia with a double comb at the 
tip. 

Pulvilli never present. 

Wings almost invariably superimposed 
over the back when at rest. 

Vein Ro 4 8 absent, apparently owing to 
complete fusion with i? 4 + 6 . 

Media nearly always forked (the only 
exceptions being Leptoconops and 
Brachypogonj neither of which are 
British). 

Alula scarcely indicated, but this por- 
tion of the wing margin sometimes 
fringed. 

Squama small, sometimes with a tuft of 
hairs but never with a complete fringe. 


Mouth-parts reduced, the mandibles 
absent in both sexes ; blade of 
maxilla wanting; second segment of 
palpus without sensory organ. 

Antennal flagellum usually with 12 or 
14 segments in the cJ, of which only 
the last 1 or 2 are lengthened; with 
5-14 segments in the $, only the 
terminal one being different in char- 
acter. 

Thorax longer. 

Pronotum with its anterior division 
larger, nearly always visible dorsally 
as a distinct collar. 

Scutellum with fine hairs only. 

Postnotum more prominent. 

Anepisternal cleft large and triangular. 

Stemopleurite very prominent, reach- 
ing much below tip of front coxa 
(with rare exceptions). 

Abdomen without transverse impressed 
areas. 

Spermathecae not or slightly chitinised. 

Hypopygium simplified, generally with- 
out cerci, parameres or aedeagus. 

Legs longer and more slender, the front 
pair generally the longest. 

Hind tibia with a single comb or none. 

Pulvilli often present. 

Wings never superimposed over the 
back. 

Vein Rg+s generally present. 

Media always simple. 


Alula fairly prominent, but never 
fringed. 

Squama rather large and nearly always 
fringed. 
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Many of the distinctions mentioned in this list are no doubt of minor 
importance, but the sum of them seems amply sufficient to justify Malloch’s 
conclusion. In several important respects the CfiRATOPoCrONiDAE show less 
resemblance to the Chironomidae than the latter do to the Culicidae. The 
two most obvious distinctions of the Ceratopogonidae from the Chirono- 
midae are the complete mouth-parts and the forked media, both of which allow 
a very sharp line of division to be drawn. In the early stages the distinctions 
are less clear than in the adults, but even the larvae and pupae can be defined 
much more clearly than many groups of Cyclorrhaphous Diptera which are 
commonly accorded family rank. 

The interpretation of the radial venation presents some difficulty, but it 
may probably be explained as originating from a type similar to that of the 
Culicidae, in which between the simple veins and R^^^^ there is a forked 
vein /? 2 + 3 » hoth branches of which reach the wing-margin. The first modi- 
fication of this arrangement is that R^ shortens, turns backwards, and ends in 
R^ instead of in the costa ; this is practically the arrangement found in the 
Tanypodidae. While the Chironomidae seem to have advanced from this 
stage by the suppression of /Zg and the retention of /? 2^3 ^ simple vein, 

the Ceratopogonidae seem to have lost R^ and also the stem of through 
their fusion with R^ 4 5 , retaining R^ as an apparent cross-vein connecting R^ 
and /i4+5. As we cannot derive the Ceratopogonidae directly from the 
Tanypodidae, the above interpretation of the radial veins indicates an early 
and quite distinct origin for this group and supports the family separation. 

The modern classification of this group is due to Kiefier, and was first out- 
lined by him in a key to the genera (Ann. Mus. Nat. Hung., 1919); more 
recently (Faune de France, Ceratopogomnae, 1925) he has slightly modified and 
expanded his arrangement. The system adopted by Coetghebuer (Cerato- 
pogoninae de Belgique, 1920) is practically the same. These three papers are 
the most important contributions which have appeared since ANdnnertz published 
his classical monograph of the genus Ceratopogon in 1852. I have for the most 
part accepted Kieffer’s genera, but in a few cases the subdivisions he has 
proposed seem unnecessary, and I would therefore suggest including Apdma 
under Forcipomyia ; Kenipia under Alrichopogon ; Prol^npia under Dasyhdea ; 
Psilohdea, Anakempia and Isohdea (perhaps also Trishdea and Brachypogon) 
under Ceratopogon ; and Probezzia under Bezzia. Apart from this, I consider 
that Kieffer attached too much importance in his classification to the pubescence 
of the eyes and perhaps not enough to the venation of the wings. In one or two 
other cases Kieffer was mistaken in his application of the names. The reasons for 
the proposed changes are explained below. I have given in each case a fairly 
full diagnosis of the British genera which I would propose to recognise, and 
have compiled a simplified key indicating their more outstanding characteristics. 

The insects of this family fall into two main groups. First we have species 
with comparatively short and hairy body ; broad and usually hairy wings, in 
which the costa is often short and the second radial cell reduced in length, 
the anal vein being straight and the anal area large; the femora and claws 
unmodified; the membranous area of the pleurae (anepisternal cleft) large 
and vertical. The females of this group frequently have bloodsucking habits, 
attacking either vertebrates (as does Cnlicoides) or else other insects much 
larger than themselves (as do Forciponiyia and some Atrichopogon). The 
larvae and pupae of this group are often terrestrial, and though very varied in 
form the larvae are never extremely long and worm-like. In the second group 
the insects are more slender in form and much less hairy ; they have narrower. 
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bare wings, in which the costa reaches well beyond the middle and the second 
radial cell is long, the anal vein bent upwards near the middle; either the 
femora or the claws, or both, modified in various ways; anepistemal cleft 
narrow and oblique, and lateral piece of scutum (paratergite) broad. The 
females of this second group are all predaceous on other small insects, especially 
Chironomidae ; the larvae and pupae are always strictly aquatic, the larvae 
extremely long and worm-like. 

Crampton was so much impressed by the differences between these two 
groups in thoracic structure (which as seen above is only one of several note- 
worthy differences) that he has proposed in a recent paper to form a family 
JoHANNSENOMYiiDAE foT the genus J ohanusenomyia and its allies. But this 
separation cannot be justified, because all the gaps are completely bridged by a 
few small genera (especially Ceratopogon and Stilobezzia) which are intermediate 
between the two main groups. 

Key to Genera. 


1 . 

2 . 

3. 

4. 

5. 


6 . 


7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 
16. 
16. 


Empodium as long as the claws (except in of subgenus Apehna) . . 2. 

Empodium very short or absent 4. 

Second radial cell short; costa reaching to about middle; wings with 

dense macrotrichia all over . Forcipomyia. 

Second radial cell long and narrow 3. 

Costa to about middle ; macrotrichia of wings dense .... Lasiohelea. 

Costa reaching well beyond middle; macrotrichia sparser, sometimes 

absent Atrichopogon. 

Costa to about middle; second radial cell short and square-ended, the 

first obliterated ; macrotrichia usually dense ; eyes pubescent Dasyhelea. 

Costa generally reaching well beyond middle; venation otherwise . . 6. 

Humeral pits present and conspicuous; microtrichia of wings distinct; 

claws of female small and equal Culicoides. 

Humeral pits absent, or else microtrichia of wings are absent, or the claws 

of female very unequal 6. 

The two radial cells small, about equal in size ; wings milky, without 

microtrichia ; legs not thickened Ceratopogon. 

At least the second radial cell much longer than broad ; or wings with 

distinct microtrichia and legs modified 7. 

Hind femora noticeably thicker than the others 8. 

Hind femora not thickened 10. 

Hind femora very thick and spiny beneath ; hind tibiae not thickened. 


Serrornyia. 

Hind femora not spiny ; hind tibia somewhat thickened 9. 

ilfg complete Moyiohelea. 

M 2 broadly interrupted at the base Schizohelea. 

Median fork with rather long stem Stilobezzia. 

Median fork sessile or at most with very short stem ; wings bare . . 11. 

Two radial cells (R 2 present) 12. 

One radial cell (R 2 absent) 16. 

Front femora unarmed 13. 

Front femora with spines beneath 16. 

Costa produced much beyond -R4+5 Neurohelea. 

Costa ending at tip of JK4+5 as usual 14. 

Last segment of front tarsi much swollen Clinohelea. 

Last segment of front tarsi not swollen J ohannsenomyia. 

Fourth tarsal segment short but cylindrical Sphaeromias. 

Fourth tarsal segment distinctly cordiform or bilobed beneath . Palpomyia. 
Scutum with short bristles in addition to the pubescence . . . Dicrobezzia, 

Scutum with pubescence only Bezzia. 
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A further reduction of these genera might possibly be made by the inclusion 
of Monohdea and Schizohelea in Serromyia ; and of Neurohelea and Clinohdea 
in Johannsenomyia, and Sphaeromias in Palpomyia. But all the genera from 
Serromyia to Bezzia form a compact group, and if we commence to condense we 
might end in being compelled to recognise only a single genus. Some division 
of this large group is clearly desirable, and I therefore adopt the genera prac- 
tically as defined by KiefEer. 

Most of our species have been described in the works of Ooetghebuer, or in 
Kiefler’s revision in the Faune de France. The keys given by these authors, 
however, are far from satisfactory, and I have therefore entirely remodelled 
them, where possible dividing up the species of each genus into groups. 


Forcipomyia (Mg.), Kieff. 

(Inch Apdma, Kieff.; Enforcipomyia, Mall., and Thyridmnyia, Saund. ; 

CeratopogoHy Kieff. 1917.) 

(Plate X(T, fig. 1, wing of F. hrevipeanis.) 

This genus is placed by Kieff er in a group of genera distinguished by the 
possession of a well-developed hairy empodium, the other members of the group 
being Atrichojyogon, Keinpia and Lasiohde/i. The arrangement is doubtless a 
natural one, as it is supported by the characters of the early stages. I think, 
however, that Apchmi also belongs to this group rather than to the Cidicoides 
group of genera. Saunders has recently shown that although the empodium 
is absent in the male Apelma it is present and well developed in the female, 
and as the other adult characters of Apehna are so similar to those of Forci- 
pomyia I would include it in this genus for the present. 

The following general description will apply to most species of Forcipo^nyia : 

General diagnosis.— Body short, stout, and very hairy. Eyes bare. Female 
antennae with dense verticils on segments 2-9, less distinct verticils (if any) on 
10-14, these segments also being differently shaped, usually more or less cylindrical. 
Male antennae with a single verticil on each of segments 11-14, 11-13 swollen at 
the base, 11 generally very long. Mesonotum generally hairy all over, and with 
longer bristles among the hairs. No humeral pits. Hypopygium not inverted ; 
ninth tergite large; j>arameres usually distinct and separate. Abdomen and legs 
with long bristles, especially in the males, the bristles being present on some of 
the tarsal segments as well as on the tibiae. Femora somewhat thickened. Wings 
broad ; the anal area large but the angle very obtuse (as shown in figure of F. hrevi- 
pennis). Surface densely covered with close-lying macrotrichia, and also with 
fine microtrichia. Costa reaching about to the middle of the wing. First radial 
cell very narrow and almost obliterated (rarely if ever entirely so); second small 
but distinct; tip of nearly always curved up to the costa and not sharply 

angled. An “ intercalary fork in cell (usually hidden by dense hair). Cross- 
vein very oblique. Median fork with very short stem, which is only faintly marked ; 
branches diverging slightly. Base of cubital fork just before, below, or just after 
the level of the end of the costa. Alula short but fringed. Squama with a tuft of 
hair. 

The species of this genus exhibit a considerable range of structure, the most 
noticeable diflEerences being in the relative proportions of the first two segments 
of the hind tarsi. We may divide the British species quite readily into four 
groups, based on the length of the first hind tarsal segment in relation to the 
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second, which I will express as a decimal and designate T.R. (tarsal ratio). 
This ratio varies but little in each species, though there is often a slight difference 
between the two sexes (as for example in F. ciliata and F. brevipennis). Although 
the dividing lines between the four groups may appear rather arbitrary on 
paper it will be found in practice that they are quite easy of application. 


Group A. 

T.R. 0-4-f)-65. 

In this group I have only identified two British species, but there are 
probably one or two others. Other species of the group occur in Europe as 
well as in North and South America, India, Ceylon and the Malayan region, 
all being rather closely similar. Several of them have been observed sucking 
the juices from large smooth caterpillars (generally Lepidoptera such asSphingids, 
but in one case a saw-fly larva) ; this habit has not been observed in any species 
of the other groups of this genus, nor in any of the other Ceratopogonines. 
None of these species have been reared. 

1. F. alboclavata^ Kieff. {mnaliculata, Goet.). Scutum blackish, hair and 
bristles all golden. Lateral membrane of abdomen with golden hair. Femora 
with a broad though ill-defined blackish ring near the tip, and tibiae with a 
similar ring near the base. T.R. about 0*4. Wings with a patch of black hair 
over and around the radial cells, the rest of the hair not so dark. Halteres 
whitish. Isle of Arran (Waterston). 

2. F. pallida (AVinn.). Scutum greyish, hair and bristles all pale. Lateral 
membrane of abdomen with dark hair. Legs all pale ; T.R. about 0*6. Wing- 
hair uniform, not very dark. Halteres brownish. Hitchin, Herts. {Edwards ) ; 
Torcross, S. Devon (Yerbury). Other specimens differ either in having the 
T.R. less (0*4) or the halteres whitish, but we have not sufficient material to 
decide whether these belong to distinct species or are varieties of F. pallida ; 
some were incorrectly determined by Verrall as vexans, Zett. 


Group B. 

T.R. 0*75-1*2. 

This group includes the majority of species of the genus, and all the more 
typical forms. Among the females we may distinguish between those which 
have long erect fusiform scales on the tibiae, and those which have not. A 
division on this character is clearly a natural one, for as may be seen from the 
researches of Saunders on the early stages {Parasitology y vol. xvi, March 1924), 
the larva of the scaly-legged species all have two malpighian tubules and hairs 
b and d of the abdomen arising from separate tubercles, while the others have 
three malpighian tubules and hairs b and d arising from a common base. As, 
however, the males of all species lack the tibial scales, and I have not been able 
to discover a correlated character in that sex, I have prepared a somewhat 
artificial key based on characters applicable to both sexes. Apart from the 
named species mentioned in the key, I am acquainted with several others 
which I have not succeeded in naming ; these are referred to in the notes. 

Nothing reniarkable has been recorded as to the feeding-habits of the adults. 
They are not blood-suckers ; Meigen records F. bipuruiata as biting, but this 
was probably an error. 
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1 . 

2 . 

3. 

4. 

5. 

G. 

7. 

8 . 
9. 

10 . 

11 . 


Males and Females. 


Mesonotum shining black, hair and bristles (when present) all black . 2. 

Mesonotum not shining black, or else with pale hair 4. 

A spot of yellowish hair on front margin of wing; mesonotum bristly . 3. 

No wing-spot; mesonotum bare (according to description) . hraueri, Vf Siam. 
Wing-spot larger, placed beyond second radial cell .... nigra, Winn. 
Wing-sj)ot smaller, placed partly on second radial cell . hrevipennis, Mcq. 

A spot of yellow hair over second radial cell 5. 

Wing-hair all dark 7. 


Shoulders extensively yellow ; mesonotum shining, bristles all dark. 


pulchrithorax, Edw. 


Shoulders not yellow 6. 

Mesonotum shining, with black bristles and yellow hair . bipunctata, L. 

Mesonotum dull, bristles and hair golden ienuisqua^na, Kieff. 

Mesonotum slightly shining, bristles and hair all pale . . . ciliata, Winn. 

Mesonotum dull 8. 

All thoracic bristles yellowish radidcola, Edw. 

Bristles black, the shorter hair pah* 9. 

Hair at tips of femora conspicuously pale, almost silvery . . regidus^ Winn. 

Hair at tips of femora not obviously pale 10. 

Shoulders reddish ; legs pale kahenlnichi.'^^'inn. 

Shoulders not distinctly reddish; legs dark brown 11. 

T.R. ((J) about 0*9 mgrmecophilay Egg. 

T.R, (J) about 0*75 picea, Winn. 


(a) Female with scales on tibiae. 

1. F. ciliata (Winn.) (holeti, Kieff.). Close-set rows of scales on the dorsal 
surfaces of all the tibiae of the female. T.R. about 1, but varies somewhat. 
One of our largest species ; wing over 2-5 mm. Larvae usually in decaying 
fungi. A specimen of ciliata in the British Museum determined by Winnertz 
himself agrees witli our material and also fairly closely with Kieffer's description 
of bolefi'y in spite of Kieffer’s contention that the two are distinct there can be 
little doubt that they are really the same. Common. 

2. F. pulchrithorax, Edw. Scales present on all the tibiae of the female, 
but few in number and not easily seen. T.R. about 0*75. Wing under 1 *5 mm. 
Very distinct by the yellow markings on the thorax, which are more extensive 
in the female. Larvae in running sap of various trees. E. England. 

3. F. bipunctata (L.) (trichoptera. Mg.). Scales numerous on the four 
posterior tibiae, but none on the front pair. T.R. about 1. Yellow spot 
over second radial cell very distinct, base of wing also distinctly yellow. Abdo- 
men either all dark, or tergites wdth hind borders pale. Very common ; larvae 
under bark ; in old manure heaps, etc. 

This is the species identified by Walker and Verrall as F. bipunctata, and it 
certainly seems to fit Linnaeus’ brief diagnosis better than any other, especially 
as he mentions the yellow base of the wing and the shining thorax (“ thorax 
levis ^*). It is certainly the same as the species Goetghebuer has described as 
trichoptera, Mg., but this name is open to more objection than bipunctata. It 
was first used by Meigen in 1804 ; in 1818 he repeat.^ his diagnosis but replaced 
the name trichopterus by Linnaeus’ bipunctata. At the same time he published 
another description by Wiedemann of “ trichoptenis, Hgg.” Since this descrip- 
tion of Wiedemann’s does not mention the pale wing-spot it probably refers to 
TRANS. ENT. SOC. LOND. 1926. — PART II. (DEC.) B D 
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another species, to which the name trichopterus cannot be applied legitimately, 
since it had previously been used by Meigen. Goetghebuer in his revision of 
Meigen’s types refers to specimens of “ bipunctata and trichcrpteray Hgg./* 
stating that they represent different species. However, he implies that CK)th 
have the costal spot, and therefore the trichoptera mentioned was probably 
Meigen’s 1804 species and not Wiedemann’s ; that is to say it was 
Meigen’s 1818 interpretation of bipunctata. The other specimens actually 
labelled bipunctata, if really belonging to a different species (the tibial scales of 
the single female may have been rubbed off) should be known as disticta, Kieff . 

I have discussed the use of the name bipunctcUa at some length, because this 
species must be regarded as the type of the genus. Coquillett indeed designates 
Ceratopogon arnbiguus, Mg,, as the genotype, but this designation cannot 
stand. In the first place Meigen’s ambiguus has never been recognised, and 
cannot be, since the description is quite inadequate and the type is lost. Secondly, 
bipunctata was mentioned by Westwood as the type of Labidomgia, Stephens, 
and as Labidomyia was merely a substitute name for Forcipomyia, bipunctata 
automatically becomes the type of Fordpomyia. 

4. F. tenuisquama, Kieff. ( ? bipunctata, Zett. nec L.). Tibial scales as in 
F. bipunctata, also most other structural details, but integument of mesonotum 
dull, and vestiture entirely golden and denser; size rather larger than the 
average bipunctata, and hypopygium differs. Common on windows at Letch- 
worth, Herts. (Edwards). 

5. F. sp. indet. Only a very few pale hairs over radial cell, not forming a 
distinct spot. Scutum dull and golden-haired. Hind borders of abdominal 
tergites very broadly yellow. Knees and tips of tibiae conspicuously yellow. 
Hypopygium almost as in F. bipunctata. One male on window at Letch worth 
(Edwards). 

6. F. sp. indet. Female with 3-5 long scales on hind tibiae, none on 
anterior pairs. Wing under 1-5 mm. long, hair all dark. Scutum dull brownish, 
hairs and bristles pale. Legs uniformly pale. Letchworth (Edwards) ; Cam- 
bridge, bred from elm sap (Jenkinson). 

(b) Female without scales on tibiae. 

1. F. braueri, Wasm. Said to have a bare scutum, which if true will 
separate it at once from the other British species. Larvae in nests of Formica 
fusca. Once obtained at Grassington (Butterfield). I have not seen a specimen. 

2. F. nigra (Winn.). The $ has a large yellowish wing-spot immediately 
beyond the radial cells; the has the anterior margin of the outer half of 
the wing whitish-yellow. Anal area of wing not distinctly paler. Tarsi 
dark; T.R. about 0*8. Larvae on old fallen branches, especially oak. Common. 

3. F. sp. indet. Like nigra, but smaller, less bristly, costal hair dark 
beyond the small spot, pleural membrane larger and yellow. Letchworth, 
1 ^ (Edwards). 

4. F. brevlpennls (Macq.) (lateralis, Bouch6 ; ? geniculatus, Duf.). Wing- 
spot smaller than in F. nigra ; anterior margin beyond the spot dark in both 
sexes. Anal area of wing pale. Tarsi reddish; T.R. about M. Larvae in 
old horse and cow-dung in fields. Common. 

6. F. sp. indet. Wi^-spot small but distinct, placed mainly on outer 
radial cell. Scutum shining dark brown, with yellowish-brown hair and longer 
black bristles. Shoulders orange, also a large pleural patch. T.R. about 0*7. 
Nethy Bridge, vi.l907, 2 $ (Sharp). This is possibly F. disticta, Kieff. 
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6. P. regolus (Winn.). A small species, distinct by venation and antennae. 
Both radial cells almost obliterated. Segments 2-9 of female antennae 
flask-shaped, with necks as long as the basal part; 10-14 together barely half 
as long as 2-9. Second palpal segment hardly swollen. Cambridge ( ?), 
6.X.1911, 1 $ {Jenkinson). 

7. P. pieea (Winn.) {latipalpis, Kieff. ; corticicola, Kieff.). A rather large 
species, wing about 2 mm. Shoulders at most indistinctly reddish in the $ 
not in the cj. Larvae under bark. Common. The specimens recorded as 
F. corticiSy Kieff. (Edwards, 1916) are F. picea. 

8. P. kaltenbachi (Winn.). Shoulders distinctly reddish in both sexes, and 
legs much paler than in F. picea ; hypopygium and larvae also differ. Larvae 
recorded by Winnertz from running sap of poplar ; our specimens were obtained 
from under pine bark at Woking {Champion) ; the identification must therefore 
be consider^ doubtful. 

9. P. myrmecophiia (Egg.). Closely resembles F. picea, but hypopygium 
differs, and the seems to have a rather longer first hind tarsal segment, 
though a $ in Mr. Collin’s collection is quite similar to picea. Larvae in nests 
of Formica rvfa. 

10. P. sp. indet. Very similar to F. picea, but hypopygium differs. Larvae 
under bark. Oxford {Hamm). 

11. P. sp. indet. Like picea, but much smaller, and ^ clasper quite different, 
the basal half being much swollen, the end half suddenly narrower. Radwell, 
Herts. 2 (J 1 9 {Edwards). 

12. F. radioicola, Edw. ( ? autri-jovis, Kieff.). Differs obviously from the 
last five in the yellow scutal and scutellar bristles, also in the shape of the 
antennal segments of the 9> being more flask-shaped. Larvae in old tap- 
roots of Arctium, Angelica, etc. E. England. 

Group C. 

T.R. 1-35-L75. 

The species of this group present rather noticeable differences from those of 
the last two groups, both in the male hypopygium and in the larvae and pupae ; 
Dr. L. G. Saimders has therefore suggested that they should form a separate 
subgenus. If so, Malloch’s name Ettforcipomyia will probably be found applic- 
able, as the type species {hirtipennis, Mall.) appears similar to our F. titillans. 

In this group I have only distinguished two British species ; two others 
{dlacer, Winn., and haUerata, Winn.) were recorded from England by Walker, 
but probably wrongly; I have seen no specimens, other than German co-types 
from Winnertz in the British Museum. The terminal segments of the female 
antenna are rather short. 

1. F. erassipes (Winn.). Scutum greyish, scarcely shining. Scutellum 
brownish-yellow. T.R. about 1*35. Oxford, 1 ^ {Hamm). Ffrith, N. Wales, 
1 9 {Edwards). 

2. P. titillans (Winn.) ( ? dimricatus, Winn.). Scutum and scutellum 
shining black, hairs brownish. T.R. about 1-75. Rather common. 

I accept Vcrrairs identification of this species, but note that it does not 
entirely agree with Winnertz’s description, the first radial cell of the female 
being little if any wider than in other species of the genus. The macrotrichia 
of the wings, however, are rather less dense than usual, so that the veins show 
more clearly; possibly this may have misled Winnertz into thinking the 
venation different and exaggerating the appearance in his figure. The costa 
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in the female ends in the middle of the wing above the base of the cubital 
fork, in the male it is shorter, ending well before the base of the fork; the 
male answers rather well to Winnertz’s description and figure of divaricatuSy 
except that the median fork is normal and not suddenly widened at the tip. 

Group D. 

T.R. 2 or more. 

The three British species of this group are not closely related, and two of 
them have been placed by Saunders in separate genera : palustris in Thyridomyia 
and papilionivora in Apehna. But although these genera appear rather well 
defined on larval characters, and the distinction is supported by differences in 
the hypopygium, I prefer not to separate them from Forcipomyia because of 
the close similarity in the wings. 

1. F. murina (Winn.). Scutum mouse-grey, dull. Scutellum yellow. 
Only the first three or four basal segments of the female antenna globular, the 
rest longer. Superficially similar to F. crass ipc^. Letch worth (Edwards ) ; 
Oxford (Hamm), 

2. P. palustris (Saund.). Scutum and scutellum shining black. Segments 
2 9 of female antenna globular, together about as long as 10-11. Larvae on 
mossy wood. Rather common. This is the species previously recorded from 
Britain as frutetoruniy Winn., but there are differences between the two which 
have been figured by Saunders. 

3. F. papilionivora, Edw. (1 Apehna anronitens, Kieff. ; 1 Trichohelea 

tonnoiriy Goet.). Scutum uniformly brownish, dens^dy clothed with bright 
golden hair. Scutellum yellow. Segments 2-9 of female antenna broader 
than long, and together hardly half as long as 10-14. N. Wales (Newstewl), 

The females suck the wing-veins of Lepidoptera. Males have not been 
found in Britain, but it is probable that auronilens, Kieff. (described from the 
male only), is the same species; if so the latter name must be used. As there 
may be several related European species I have not at present adopted Kieffer’s 
name. In the subgenus Apelma the males have no empodium, although it is 
well developed in the females. 


Lasiohelea, Kieff. 

Resembles Forcipomyia and Atrichopogon in the possession of a well- 
developed empodium. Differs from F orcxpmmjxa in venation, the second radial 
cell being long and narrow, much longer than the first ; also in the form of the 
female antennae, segments 2-9 being rounded or transverse and 10-14 long 
and cylindrical, as usual in Atrichopogon, Differs from Atrichopogon in having 
the wings densely covered with macrotrichia, and the first radial cell obliterated, 
as in Forcipomyia, 

The genus includes a small number of species, most of which are blood- 
suckers; the early stages are unknown. Kieff er (1925) includes five species 
here, but I consider three of these to be wrongly placed ; titillans and halterata 
belong rather to Forcipomyiay from which they do not differ in venation; 
saltans according to Winnertz’s description has the wing of a CulicoideSy and if, 
as seems possible, Winnertz made a mistake in including it among the species 
with a hairy empodium, it may be the same as C, mintUissimus, 

I mention Lasiohelea in this paper because L. velox was included by Verrall 
in his list of British Diptera, but I have seen no British examples. 
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ATEICHOPO0ON. Kieff. 

(Incl. Kempia, KiefE., and Ggmnohelea, KiefiE. ; Ceratopogon^ Mall. 1915.) 

(Plate XCI, fig. 2, wing of A. lucorum.) 

A rather well-defined genus having a large empodium as in Forcipomyia, 
but differing in venation and in having the raacrotrichia of the wings com- 
paratively sparse and suberect. Kieff er and Goetghebuer have separated 
under the name Kempia a number of species with hairy or pubescent eyes, but 
as has been pointed out by Ingram and Macfie no sharp distinction can be 
made between the two groups, and there is no structural difference of importance 
to distinguish them. Similarly Kieffer's Gymnohclea, based on species which 
have lost all the macrotrichia of the wings, cannot be maintained. 

General diagnosis. — Body short and rather stout, but not very hairy. Eyes 
hairy or bare. Female antennae with tlie last five segments cylindrical, and always 
much longer than the otliers, w^hich are globular or transverse. Male antennae 
wdth slight verticils on segments 11-14, 11 not greatly lengthened. Mesonotum 
bare or with fine short hairs only. Legs rather slender, with few or no long hairs ; 
first hind tarsal segment always at least twice as long as the second. Wings broad, 
anal area more rounded than in Forcipowym. Microtrichia alw\ays distinctly 
visible under a magnification of 10() ; macrotrichia less dense and also finer and more 
erect than in Forcipomyia, often confined to the tip of the wing or even entirely 
absent, and usually less numerous in the male than in the female. Posta reaching 
beyond the middle of the wing, generally to two-thirds; second radial cell long, 
generally twice as long as the first, or more. A conspicuous forked fold (the inter- 
calary fork ’ ) in cell CVoss-vein not very oblique. Median fork with short 
stem, lower branch not or scarcely interrupted at base. Anal vein straight. Alula 
and squama bare. 

The species of Alnvhopogon are mostly very similar in appearance and 
difficult to distinguish satisfactorily : those occurring in Britain require much 
closer study before they can be properly understood. The adults are frequently 
found in large numbers (both sexes and often several species together) on the 
heads of Umbelliferae, while some species appear specially attached to certain 
flow’ers, such as honeysuckle. One has been recorded as attacking oil-beetles, 
but this habit has not been observed in any British species. 

Subgenus Kempia, Kieff. 

Eyes distinctly though finely pubescent all over. Sixth abdominal sternite 
of female nonnal. Macrotrichia present at tip of wing, at least in female. 

1. A. (K.) pavidus (Winn,). Wings with macrotrichia in the tips of cells 
/?5 and Ml, rather variable in number and usually fewer in the male. Sixth 
sternite of female nonnal ; ninth tergite of male broad and blunt-ended. As in 
the other British species of the subgenus the mesonotum is blackish, somewhat 
shining, and there are four scutellar bristles, the outer pair being much shorter 
than the inner. Segments 10-14 of female antennae gradually lengthened, 
10 considerably shorter than 12. Common, especially on honeysuckle flow^ers. 

Some females from Radw^ll, Herts. (Edwards) possibly belong to a distinct 
species; they have the last five antennal segments longer and subequal in 
length. 

2. A. (K.) aethiops (Goet.). Very similar to A. paridas, differing almost 
solely in the hypopygium, the ninth tergite being triangular and pointed. 
Letch worth district (Edwards), 
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3. A. (K.) fusous (Mg.). Wings devoid of macrotrichia in the male ; female 
with rather numerous macrotrichia towards the tips of cell and and 
also in cell besides a few in the anal cell. Sixth stemite unmodified. 
Segments 2-9 of female antennae broader than long. Rather common. Larvae 
aquatic. 

4. A. (K.) brunnipes (Mg.). Similar to A. fuscus, but segments 2-9 of 
female antennae longer than broad. Recognised as British by Verrall ; I have 
not met with it. 

5. A. hamifenis (Goet.). Wings of female devoid of macrotrichia (in the 
type). Sixth sternite with a hook-like appendage bearing a few small spines 
at its tip. Male unknown. Corriegills, Isle of Arran, 1 $ (Edioards). Another 
9 from Windermere {Edwards) has a similar abdominal appendage, but the 
wings have a number of macrotrichia at the tip. 

6. A. (K.) appendieulatus (Goet.). Wings of female devoid of macrotrichia. 
Sixth sternite with an appendage which is broader and straighter than that of 
A, hamifenis, and terminates in a tuft of large spines. Seventh sternite with 
a pair of spines. Male unknown. Oxford, 1 9 {Hamm). 

7. A. (K.) sp. indet. Resembles A. ajypendiculatus, but smaller; micro- 
trichia of wings coarser ; appendage of sixth sternite of female rather different ; 
seventh sternite with numerous spines. Bonhill, Dumbarton, 1 (;J 2 9 {Malloch). 

Subgenus Atrichopogon, Kieff. 

Eyes either entirely bare, or with slight pubescence on the lower part only. 

1. A. trifasciatuSy Kieff. Differs from all the other British species of the 
genus in its colour : scutum yellowish, with three separate blackish stripes ; 
scutellum yellow. Ninth tergite of male truncate, corners a little produced ; 
clasper trilobed at tip. Horrabridge and Aviemore, Inverness {CoUin). 

2. A. minutus (Mg.). Differs from all the remaining species in its smaller 
size (wing under 1*5 mm.), and also in having only two bristles on the scutellum, 
the lateral pair being absent. Thorax shining black ; legs yellow ; wings either 
quite bare, or (in some females) with a few macrotrichia at the tip. Rather 
common. 

3. A. winnertzi, Goet. ( ? lucorum, Winn.). As in the following species the 
scutum is dark brownish, scarcely shining ; scutellum with four equal bristles. 
Proboscis distinctly shorter than the height of the head. Macrotrichia in the 
female extending over much more than half the wing ; in the male numerous 
towards the tip and filling the intercalary fork. Segments 2-9 of female 
antennae hardly broader than long. Rather common. 

4. A. lucorum (Mg.), Goet. ? Resembles the last, but proboscis rather 
longer; segments 2-9 of female antennae more transverse; macrotrichia of 
male wings less numerous, covering only about half the area within the inter- 
calary fork. Legs dark. Second radial cell much longer than the first (hence the 
doubt as to the determination ; in A. sylvatious, Winn., whteh Goetghebuer and 
Kieff er give as a synonym of lucorum, the two radial cells are of equal length). 
Common. Larvae found in a hollow tree occupied by ants {Dmisthorm). 

5. A. sp. indet. Similar to the last, but smaller and legs pale yellowish. 
Proboscis as long as the height of the head. Babraham, Cambs., and Letch- 
worth, Herts. {Edwards). Larvae on fallen logs. 

6. A. rostratus (Winn.). Similar to the last two, but larger, and with 
fewer macrotrichia on the wing of the female, none at all in the male. Proboscis 
as long as the height of the head or slightly .longer. 
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Dasyhslsa, Eiefi. 

(PseudoculicoideSy Mall.; Prokempia, Kieff.) 

(Plate XCI, fig. 3, wing of /). holosericea.) 

A genus which is somewhat intermediate between Fordpaniyia and Cidicoides, 
having a venation similar to the former, but lacking the empodium as in the 
latter ; distinguished from both by the pubescent eyes and other details. There 
does not appear to be any important distinction between Dasyhelea and Pro- 
kempia ; the reduction in the number of macrotrichia on the wings of the latter 
is not a sufficient reason for separating it from Dasyhelea. 

General diagnosis . — Body less stout and hairy than in Forcipomyia. Eyes 
finely pubescent. Female antennae with the terminal segments not very dis- 
similar to the basal ones, generally all with verticils. Male antennae generally 
with two verticils on each of segments 11-13. Mesonotum usually without long 
bristles. No humeral pits. HypOpygium much as in Forcipomyia. Legs rather 
slender ; first hind tarsal segment always at least twice as long as the second. Wings 
broad, with very fine microtrichia, and with macrotrichia over part or all of the 
surface. Costa reaching about to middle of wing. First radial cell obliterated; 
second usually distinguishable, but always very small and square-ended. Inter- 
calary fork present, but not conspicuous. Cross-vein very oblique, and the basal 
cell therefore narrow. Median fork sessile or with very short stem, branches slightly 
divergent. Anal vein straight. Anal angle obtuse as in Forcipomyia. Alula bare, 
squama usually with a small hair-tuft. 

Kieffer divided the genus according to whether the macrotrichia of the wings 
are dense and decumbent {Dasyhelea) or sparse and suberect {Prokernpia), the 
species of Dasyhelea being further grouped into those with and without a radial 
cell. Neither of these characters offers a satisfactory basis for a division, the first 
because of intermediate conditions and sexual differences, the second because a 
radial cell is probably present in every species, though often difficult to detect 
unless the vdng is placed perfectly flat. 

The genus is casmopolitan and includes a large number of described species. 
The habits of the larvae are varied, many being aquatic or subaquatic, others 
(or even the same species) living in slightly moist decaying vegetable matter. 
The feeding habits of the adults are little known. One or two records exist of 
the females sucking blood, but none of the European species have been observed 
to do this. 

I have determined eight species, but probably a number of others will be 
distinguished when they have received closer study. The species of the versxcolor 
group are particularly difficult to separate satisfactorily. 


Key to Determined Species. 


1 . 

2 . 

3. 

4. 


Scutum distinctly shining 

Scutum quite dull • 

Macrotrichia of wings reduced, bare lines adjoining 
Macrotrichia dense and decumbent, no bare lines 

Scutum wholly black 

Shoulders largely yellow 

Scutellum blackish 

Scutellum yellow 


2 . 

5. 

all the veins . . 3. 

4. 

scutdlala, Mg. 
flaviventrisy Goet. 
polxUiy Edw. 
. . nolaia, Goet. 
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5. Scutum black, without bluish tinge ; segments 2-9 of $ antennae nearly 


globular, 10-14 almost cylindrical 6. 

Scutum generally bluish -grey with changing grey reflections ; segments 
4-13 of $ antennae flask-shaped, with long sense-bristles .... 7. 


6. Radial cell considerably longer than broad holosericeay Mg. 

Radial cell almost square JlavosculelUita, Zett. 

7. Front tibia with a dark ring in the middle dufouri^ Lab. 

Front tibia without dark ring in middle versicolor, Winn. 

The Ceratopogon neglectus recorded by Walker was Forcipomyia hrevipennis, 

1. D. scutellata (Mg.). Scutum brilliantly shining and almost bare, with 
a metallic bluish tinge, scutellum yellow. Femora blackish. Radial cell 
square. New^ Forest, 1 (Sharp). 

2. D. flaviventris, Goet. Scutum shining, but without blue tinge; three 
fused black stripes leaving shoulders and tw^o patches before scutellum bright 
yellow; scutellum and halteres also bright yellow. Legs pale. Letch worth, 
1 $ (Edwards); Cambridge, 1 $ (Jenkinson). 

3. D. sp. indet. Like the last, but base of cubital fork well beyond end of 
costa, and no macrotrichia in anal cell. Windermere, 4 q (Edwards). 

4. D. polita, Edw\ Wholly blackish, including legs and scutellum ; slight 
grey reflections on scutum. Radial cell much longer than broad. Wing- 
length l-5-l*8 mm. Arran (Edwards). 

5. D. notata, Goet, Similar to last but scutellum clear yellow, and wdng- 
length 1-1*2 mm. 

6. D. holosericea (Mg.) (? aestiva, Winn.; ? pratensis, Goet.). This is a 
variable species, unless there are tw'o or three closely allied. The darkest 
males are almost w^holly black, only the tarsi and halteres being brownish, 
these apparently agreeing with Meigeii's type. Females usually have the 
scutum with changeable grey-reflections, appeiiring striped in some aspects ; 
scutellum yellow ; legs browmish with whitish tarsi ; tliese answ'er fairly w ell 
to Winnertz’s aenfiva. Some males are coloured like the females, and a few 
females are as dark as the darkest males, but variation seems continiious in 
both sexes. The radial cell in the female is blackish (veins and membrane). 
Rather common. 

7. D. sp. indet. Similar to the last in size, venation and antennae, but 
scutum brown, and macrotrichia of wdngs less numerous, narrow bare lines 
adjoining the veins. Corriegills, Arran, 1 $ (Edwards). I have recorded this 
specimen as D. diplosis, Kieff., but it is more probably another species. 

8. D. flavoscutellata (Zett.) (egens, Winn.). Smaller than holosericea, 
and markings of scutum less obvious. Common, especially in coast marshes. 

9. D. dufouri (Laboulbene) (sensualis, Kieff. ; bihneata, Goet.). The 
largest British species. Scutum alw^ays with a distinct bluish tinge ; when seen 
obliquely from in front with a pair of rather narrow blackish lines close together 
in the middle, somewhat divergent in front and behind ; other irregular dark 
markings. Scutellum yellow at the sides. Legs yellow with dark rings, the 
one in the middle of the front tibia always distinct, and distinct pre-apical 
yellow ring on the front femora; in pale specimens the middle rings on the 
four posterior tibiae are indistinct, and in some males the femora and tibiae are 
mainly dark. Rather common. British Museum material includes specimens 
bred from decaying roots of Spiraea, and from scum on the surface of water in an 
aquarium. Goetghebuer records it from water collected in the axils of teasel 
leaves ; Laboulbene from running sap of alder. The species was determined by 



403 


Mr. F. W. Edwards on the British Biting Midges, 

Verrall as versicolor, but this was doubtless a mistake, as Winnertz could hardly 
have omitted to notice the front tibial ring. 

10. D. versicolor (Winn.), Goet. Smaller than the last; scutum darker, 
bluish tinge less obvious and markings rather different; front tibia without 
median dark ring ; front femora usually not much darkened, so that the pre- 
apical pale ring is indistinct. Common. Breeds in the running sap of elma 
and other trees ; I have also obtained it from roots of burdock (Arctium lappa). 

Under this name I provisionally include a large number of specimens 
showing a good deal of variation in colour, some without blue tinge on the 
scutum, some with legs and scutellum largely blac kish ; but all with only very 
slight and indefinite variation in structure (antennae and hypopygium). Some 
of these specimens were determined by Verrall as ohscura ', Winn., and under 
this name the life-history of the species has been described by Keilin. It is 
indeed possible that obscura is a dark-legged form of this species, but most of 
our specimens (including all those bred from tree-sap) agree better with Win- 
nertz’s description of versicolor, and I therefore think it better to use this name 
for our species ; specimens receiv^ed from Dr. Goetghebuer show that he was 
dealing with the same insect. It is rather doubtful from the descriptions 
whether flavifrons, (iuerin, and hippocastani, Mik, are specifically distinct from 
\ersicolor\ if not, the first of these names must be adopted. Very close study 
of a large amount of bred material in good condition will be needed before it 
can be established whether we have one or several species in this group. 

CULICOIDES, Latr. 

(Plate XCII, figs. 15-2G, wings of various species.) 

General diagnosis . — Body moderately slender, not very hairy. Eyes bare. 
Male antennae distinctly plumose, the last three segments long. Female antennae 
with segments 2 1) rounded or oval, 10-14 more or less cylindrical and longer. 
Scutum always dull, with short hair and few or no longer bristles; humeral pits 
always large and distinct. Hypopygium much as in Forcipomyia and Dasyhelea. 
Legs slender. Femora without spines. First hind tarsal segment at least twice as 
long as second. Fourth tarsal segment shorter than the fifth, but rarely distinctly 
cordiform. Claws small and equal in both sexes. Empodium very short. Wings 
with distinct microtrichia over the whole surface ; as a rule macrotrichia present 
also, if only at the tip of the wing. Costa extending beyond the middle of the wing, 
the two radial cells distinct and about equal in length. Cross-vein very httle 
oblique. Median fork with distinct stalk, the branches parallel, base of lower 
branch often obsolete. Intercalary fork represented by a fold which runs close 
to and nearly parallel with M^, the upper branch of the fork hardly distinguishable ; 
another fold lies wdthiu the median fork, and extends from near the base of to 
near the tip of My^. Cubital fork widely open, Cuy^ somewhat arched at the base. 
Anal vein straight. Alula fringed; squama bare. 

The majority of species of this genus may be recognised by their spotted 
wings, although there are a few w hich have no spots and a few species in other 
genera w'hich have quite definite wdng-markings. A better diagnostic character 
is that to which Malloch called attention in 1915, namely the presence of con- 
spicuous humeral pits. These pits are absent in Dasyhelea, the nearest relative 
of Culicoides, as well as in most other genera of the subfamily. They are 
present in CercUopogon and most species of Stilobezzia and Monohelea, but these 
belong to the predaceous section of the family and have one or both of the 
female claws large, or the legs otherwise modified. 
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The genus is Cosmopolitan, about 14 species having been found in Britain, 
these induding all the bloodsucking Cbratopogontdae known to occur with us. 
Most of our British species have been convicted of sucking human blood either 
here or in Belgium, the exceptions being parrotiy chioptems, drcwmcriptus^ 
winnertzi, and pictipennis; the lack of evidence agednst these is probably 
mainly due to their comparative scarcity. Different species are troublesome 
in different districts; usually the worst offender (because most abundant) is 
either C. obsoletus or C. arcuaJtus, these two species being to a large extent 
mutually exclusive. Our species are rather easily distinguished as follows : — 

1. Wings milky- white, with a deep black spot over radial cells ; fourth tarsal 

segment cordiform ; first radial cell fairly broad 2. 

Wings otherwise; fourth tarsal segment not distinctly cordiform; first 
radial cell quite narrow 3. 

2. Thorax black, greyish only about the humeral pits .... stigma. Mg. 

Thorax grey with blackish dots and stripes parroti, Kieff. 

3. Macrotrichia confined to the tip of the wing 4. 

Macrotrichia spread over at least half the surface of the wing ... 6. 

4. Wings of (J white, unmarked, of $ very faintly marked; wing-length 

1 mm chiopterus, Mg. 

Wing-markings more obvious, present in both sexes; wing-length 1*2 

to 1*5 mm obsoletus, Mg. 

6. Wings without definite markings, at most the hair over the radial cells 

dark 6. 

Wings with definite (though sometimes faint) markings 8. 

6. Macrotrichia rather scanty, not darkened over radial cells ; stem of median 

fork rather long; wing hyaline, length 1 mm. . minutissimus, Zett. 
Macrotrichia denser, stem of median fork shorter 7. 

7. Thorax light brownish; wing cream-coloured, length about 1*5-2 mm. 

vexans, Staeg. 

Thorax black; wing white, length 1*3 mm hdiophilus, Edw, 

8. Second radial cell entirely dark 9. 

Second radial cell partly or wholly included in a pale spot .... 12. 

9. Scutum not dotted ; wings with ground-colour dark or greyish ... 10. 

Scutum with numerous dark dots at the insertion of the hairs . . 11. 

10. Wings pale greyish, with a large whitish spot before the radial cells and 

another smaller one immediately beyond them ; thorax unmarked 

fascipennis, Staeg. 

Wings darker, with numerous small white spots round the margin ; scutum 

with dark markings winnertzi, nom. n. 

11. Wings with large roundish pale spots on a dark ground-colour 

circumscriptus, Kieff. 

Wings with suffused dark markings nubectdosus, Mg 

12. Wings with greyish ground-colour, with paler oval spots which run 

together to form transverse bands ; thorax light brownish, unmarked 

pictipennis, Staeg. 

Wings with dark markings on a pale ground 13. 

13. Wing-markings not much darker towards costa ; outermost dark costal 

spot with its innet margin gently concave ; no spot in cubital fork 

arcuatus, Winn. 

Wing-markings blacker towards costa ; outermost costal spot hour-glass 
shaped; cubital fork usually containing a dark spot . pulwaris, Ziett. 

1. C. stigma (Mg.). Knob of halteres clear yellow. The pale ring at base 
of each tibia is instinct. Wing over 2 mm. Bare. Harrow Weald, Mx. ; 
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Letchworth and Kneb worth, Herts. ; Bucks Mills, S. Devon (Edwards). Flies 
in May, not taken later. 

2. C. parroti, BLieff. (Plate XCII, fig. 15.) Very similar to stignuiy but ground- 
colour of scutum grey ; numerous dark dots about the shoulders, and three 
blackish stripes. Tibiae each with a sharply defined yellow ring close to the 
base. Knob of halteres mainly dark, only the tip paler. Cringle Fields, 
Manchester (Britten) ; reared from floating green alga. 

8. C. eliioptenis (Mg.) [amoenuSy Winn.). Wing only about 1 mm. ; in ^ 
uniformly whitish, or with a slight dark mark between the radial cells ; in $ 
more greyish with indistinct whitish patches towards the costa, one including 
r-m and the other most of the second radial cell, the veins between these two 
patches dark. Rather common. Reared from running elm sap (Saunders), 
It is possibly a small, pale form of the following. 

4. C, obsoletus (Mg.) (varius, Winn.; sanguisugusy Coq.). (Plate XCII, 
fig. 16.) Wing about 1*5 mm. ; markings fairly distinct in more so in $, but 
not very conspicuous or sharply defined. Abundant and very troublesome, 
especially in south and east England. I have twice hatched examples from 
rather dry decaying fungi ; Strobl also recorded a similar occurrence. Saunders 
has obtained it from sheep-dung in fields, and it will probably be found to occur 
in any moist decaying vegetable matter, though perhaps not in water. The 
N. American C. sanguisugm appears to be identical, according to specimens in 
the British Museum received from Malloch. 

5. C. minutissimus, Zett. (jpumiluSy Winn. ; ? saltatiSy Winn.). This has 
no special distinguishing features except its small size and rather sparse macro- 
trichia. Rather common. Goetghebuer records it as biting, but I have not 
observed it to do so, 

6. C. heliophilus, Edw. Distinguished from C. vexans by its black thorax 
and white wings, from C. shgma by absence of a conspicuous black spot over 
the radial cells (though the hairs here are black) and from both by its much 
smaller size. Arran ; Yorks. ; Dartmoor ; Dorset ; probably common in hilly 
districts. Bites in hot sun at mid-day, instead of in late afternoon as do the 
other species. 

7. C. vexans (Staeg.). (Plate XCII, fig. 17.) The hair over the radial 
cells is usually black, forming a more or less obvious but not conspicuous spot ; 
frequently a band of dark hair extends below the radial cells and continues 
along Cmj, and in the most strongly marked specimens there are faint traces of 
paler areas beyond the radial cells, over r-m, and in the anal cell (quite as in 
C, fasdpennis). On the other hand, there is very often no dark hair on the 
wings at all ; such specimens appear to agree with Winnertz’s cuncians, but 
I do not think they constitute a distinct species. I have examined Staeger's 
types and find them to agree with the darker of our specimens. Common, 
especially in some districts (e,g, the western and southern outskirts of London) 
where it is second in numbers and troublesomeness to C, obsoletus, 

8. C. faseipennis (Staeg.). Wings with a large whitish spot or abbreviated 
band extending from the costa over r-m ; a small wdiitish spot just beyond the 
radial cells and sometimes just including the tip of the outer racfial ; radial cells 
darkened. These markings are not conspicuous and are best seen when the 
wing is viewed very obliquely with the tip nearest the lens. Thorax light 
brownish. Rather common ; bites occasionally. 

9. C. olreumseriptus, Kieff. (edwardsi, Goet.). (Plate XCII, fig. 19.) 
Readily known by the spotted scutum and the sub-co^uent round pale spots 
on the wings. Our specimens agree well with the descriptions and with 
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Goetghebuer’s figure. Rare : Frinton, 1 $ {Nurse) ; South Kensington 1 9 
(on window in British Museum) ; Dartmouth, 1 (J {Edwards), Occurs also in 
Palestine and Asia Minor. 

10. C. nubeculosus (Mg.) {puncticolUs, Bech. ; pundicollis, Goet. ; punctali- 
collis, Goet. ; riethi, Kieff.). (Plate XCII, fig. 20.) One of our largest species ; 
wing 2-3 mm. Wings with suffused dark markings on a pale ground, which 
distinguishes it at once from C. circumscriptus, the only other British species 
with a conspicuously dark-dotted scutum. Legs blackish, with conspicuous 
pale rings near tips of femora and near bases of tibiae. Widely spread and 
sometimes common, especially near coasts. Bites severely. I have obtained 
the larvae in liquid farmyard manure. Rieth records those of C. riethi (which 
according to specimens in the British Museum appears to be only a small form 
of this species) from salt water. 

11. C. pictipennis (Staeg.) {guttularis, Kieff.). (Plate XCII, fig. 21.) This is 
not the species which Winnertz and subsequent authors have mistakenly 
identified as pictipennis, Staeger’s type has no markings on the scutum and 
the wing-markings are altogether different from those of the species figured 
by Winnertz ; it agrees with Kieffer's description of guttularis, which is probably 
synonymous. Rather common, but never abundant or troublesome, so far as 
I am aware. 

12. C. winnertzi, nom. n. {pictipennis, Winn., nec Staeg.). (Plate XCII, 
fig. 18.) Very readily distinguished from all other European species by the 
wing-markings, but there are close allies in North America and also in tropical 
Africa. I have reared it from pond water in company with C, jmlicaris, 

13. C. arcuatus (Winn.), (Plate XCII, fig. 22.) Intermediate between 
C, obsoletus and C. pulicaris, being rather larger and with more distinct wing- 
markings than the first, smaller and less distinctly marked than the second. 
Scutum normally without markings ; macrotrichia spread over more than half 
the wings as in C. piilicaris. Extremely abundant and annoying in all hilly 
districts of the west and north, where it far outnumbers the other species; 
scarce or absent in south-east England, where its place is taken by C. obsoletus. 

14. C. pulicaris (L.). (Plate X(’II, figs. 23 26.) A common species 
throughout the country, and very variable. The scutum is sometimes without 
any markings, sometimes with three small 8ej)arate dark spots towards the 
front ; sometimes with these spots much enlarged and more or less fused. The 
wing-markings are also very variable ; most specimens can be grouped into one 
of four varieties, which might be regarded as separate species if it were not 
for the rather frequent occurrence of intermediates and for the fact that males 
of even the extreme forms have identical hypopygia. The typical forms of the 
four varieties are : — 

a. (Plate XCII, fig. 23). Wings with a slight milky tinge. Outermost 
dark costal spot broadest on the fold above where it ends abruptly. Dark 
patches over tips of and uniform. Scutum unmarked or with small 
markings only. Commom. 

b. (Plate XCII, fig. 24). Wings with a slight milky tinge as in the last. 
Outermost dark costal spot broadest above the fold above and thence con- 
tinued more faintly as far as vein M^. The dark patches on and include 
a small white spot at the tip of each of these veins. Scutal markings larger 
and distinct. Common. Described by Kieffer as var. ocellaris, but answers 
well to Meigen’s description of punctalus. 

c. (Plate XCII, fig. 25). Wing-markings more suffused than in the last 
two, and there is an additional dark cloud in cell near the base. Local. 
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d, (Plate XCII, fig. 26). Wing-markings similar to var. a, but there is no 
dark spot in the middle of cell Cu^ (such as is present in the other three varieties) 
and the wings lack the slight milky tinge. These specimens are similar to 
C. arcuatriSy but are larger ; the outermost costal spot is more hour-glass shaped ; 
and the spot in the base of the median fork is separate. Island of Arran. This 
is perhaps Goetghebuer's C. impunctatus. 

In each of these varieties the dark markings vary in extent, although their 
arra^ement is more constant. All four may occur in the same place ; the four 
specimens figured were all taken at Brodick, Arran, on about the same day. 
The larvae are aquatic, occurring usually among green algae. 


Ceratopooon, Mg. 

{Psilohelea, Kieff. ; Isohelea, Kiefi. ; Anake^npla, Kieff. ; Brachypogon, KiefE.) 

(Plate XCI, figs. 4 and 5, wings of C. nireipennis and C. sociabilis.) 

The interpretation of Meigen’s name Ceratopogon depends on the identifica- 
tion of the type species, C. comnnniis^ w^hich, contrary to what might be sup- 
posed from its name, appears to be a rare insect. On information concerning 
the type supj)lied by Seguy, I concluded in 1920 that C. communis belonged to a 
genus distinct from any of those described by Kiefler. Subsequently a re- 
examination of the type by CJoetghebuer show^ed that (\ communis has pubescent 
eyes, and on this account Saunders treated it as synonymous wdth Psilohelea, 
the venation of the tw'o l)eing identical. Although Kiefier in his latest paper 
maintained that these genera w’ere distinct, the characters which he gives for 
separating them appear trifling, and moreover he was mistaken in supposing 
that 0. comm}(nis has distinct microtrichia on the wung-membrane. 1 therefore 
follow Saunders in using Ceratopogon in place of Psilohelea. 

Isohelea w^as founded by Kiefler not on actual specimens but on Win- 
nertz’s description of (\ lactelpennis. In Winnertz's monograph the description 
of C. mtidus follows immediately after lacieipen)ns. and in his original 
diagnosis (1919) Kiefler appears to have mixed up the characters of these tw’o 
species, though he later (1925) corrected the mistake w ithout comment. Accord- 
ing to the description \N innertz’s lacletpennis is probably identical with Psilohelea 
soaabilis, Goet., w'hich differs from typical Psilohelea in the reduced lower 
branch of the media. As the other characters are in agreement, I do not 
regard this as sufficient to separate Isohelea from Psilohelea. Anakempia does 
not differ distinctly from Isohelea. 

In Brachypogon vitiosus, as described by Winnertz and confirmed by my 
examination of the type in the Bonn museum, the lower branch of the media 
has entirely disappeared, and both radial cells are entirely obliterated. This at 
first sight appears a striking difference from Isohelea. but Kieff er has described 
an intermediate species (Anakempia minima) in which the radial cells are 
absent, although Mg is partly preserved. Probably therefore Brachypogon 
might also be included in Ceratopogon. 

Genei'ol diagnosis . — Body rather stout and almost bare. Eyes more or less 

S ubescent. Female antennae w’ith segments 2-9 rounded, 10-14 not very long. 

lale antennae with the last three segments long. Mesonotal pits present, though 
sometimes very small. Scutum without long bristles. Male hypopygiurn not 
inverted ; the side-pieces much sw’ollen ; ninth tergite not very large ; parameres 
separate. Legs rather slender, without long bristles. Fourth tarsal segment short 
but not distinctly cordiform. Empodium very short or absent. Claws of female 
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all rather large, equal or not very uneq^uah Wings broad, milky-white, owing to 
the absence of microtrichia ; macrotricnia absent or reduced to a few round the 
apical margin. Costa reaching somewhat or considerably beyond the nuddle. 
Two radial cells normally present, about equal in size. Cross- vein not very oblique. 
Intercalary fork indistinct. Median fork with rather long stem, or lower branch 
widely interrupted; no fold between the branches. Anal vein slightly swollen 
and bent in the middle, but no distinct fold arising from the bend. Alula and 
squama bare. 

The genus includes a small number of European species of similar appearance. 
The females are normally predaceous on Chironomidae, but may also 
be found on flowers. They are not known to suck blood. The males of some 
species (sociahilis and nitidulus) fly in swarms in hot sun. Three subgenera 
may be recognised, according to the condition of the media : — 

M 2 complete or only narrowly interrupted at the base 

Ceratopogon s. str (= Psilohelea). 

M 2 with about the basal half missing Isohdea (= Anakemj^). 

M 2 entirely absent Brachypogon (not British). 

Subgenus Ceratopogon s. str. 

M 2 complete or only narrowly interrupted at base (rather variable indi- 
vidually). Costa extending to nearly two-thirds; both radial cells distinct 
and longer than broad. Scutellum with 6-8 longish bristles and a number 
of short hairs. Humeral pits distinct. Wing-length 1 -5-2*5 mm. 

We have three British species : — 

1. C. niveipennis, Mg, {candidatusy Winn.). Scutum dull black; pits 
large, transversely oval. Female claws toothed on the inner side ; last antennal 
segment not much longer than the penultimate. Eyes distinctly pubescent. 
Wing-length 2-2*5 mm. Cell somewhat widened at tip. Rather common. 

2. C. crassinervis (Goet.) ( ?). Similar to the last, but scutum distinctly 
shining and eyes almost bare, with very fine and short pubescence in parts 
only. Humeral pits rather smaller than in niveipennis ; last antennal segment 
nearly twice as long as the penultimate. Wing-length about 1*5 mm. Snail- 
beach, Salop., 1 $ {Edwards), Differs from Goetghebuer’s type (described as a 
Stilobezzia) in having Mg much more distinctly curved down at the tip. 

3. C. lacteipennis, Zett. {edentata, Edw.). Scutum shining, pits small and 
round. Female claws simple; last antennal segment not much longer than 
the penultimate. Eyes with very fine pubescence (I described them as bare, 
but this was a mistake). Branches of M evenly divergent. Wing not quite 
so milky-looking as in the other two, bluish by transmitted light ; a few macro- 
trichia on the membrane round the tip; length about 1*5 mm. Arran, 1 $ 
{Edwards), This is very close to Meigen’s communis, which differs chiefly in 
having the mesonotum dull. 

Subgenus Isohdea^ Kieff. 

Mg widely interrupted at the base, from one-third (cj) to one-half or more 
($) being, missing. Costa not reaching much beyond middle, radial cells 
little if any longer than broad (absent in minima, Kieff.). Scutellum with 4 
bristles only. Humeral pits minute. Wing-length barely 1 mm. 

1. C. sociabiUs (Goet.) {lacteipennis, Winn, nec Zett.). (Text-fig. la.) 
Scutum somewhat shining, but witli fine grey dusting, especially towards the 
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sides, so that when seen from in front it appears almost dull. Veins formii^ the 
ra^al cells pale. Wing-length 1-1-2 mm. I. of Arran; Whemside and Skip- 
with, Yorks. {Edwards)) Penzance (Verrall), Probably common in the north 
and west. Our specimens differ from Goetghebuer’s and Winnertz’s descriptions 
in having the claws of the female distinctly imequal, both rather large. The 
hypopygium (text-fig. la) corresponds with Goetghebuer’s figure, and I 
therefore adopt his name. The specimens from Penzance were recorded by 
Verrall as C. forcipatics, Winn., but that species is an Atrichofogon, 

2. C. nitidula (Edw.). (Text-fig. 16.) Scutum brightly shining, without 
grey dusting. Veins bordering the radial cells very slightly darkened. 
Hypopygium (text-fig. 16) differing from that of the last species. Wing- 
length barely 1 mm. I. of Arran; Gidleigh, S. Devon; Little Whernside, 
Yorks. {Edwards), 

3. C. perpnsilla (Edw.). (Text-fig. Ic.) Scutum brightly shining, without 
grey dusting. Veins bordering the radial cells dark brown. Hypopygium 




Text- FIG. 1. — Hypopygium from beneath, also tip of ninth tergite, of 
(A) Ceratopogon sociabilis (Goet.) ; (B) (?. nitidula (Edw.) ; (C) C, perpusiUa (Edw.). 

(text-fig. Ic) more resembling that of sociabilis than nitidula, but side-pieces 
less swollen, etc. Wing-length under 1 mm. I. of Arran; Gidleigh, S. Devon 
{Edwards). 


Sebbomtia (Mg.), Kieff. 

{Priononiyia, Steph.; Ceratolophiis, Kieff.; Johannsenidla, Kieff.) 

(Plate XCI, fig. 6, wing of S, rnorio.) 

As the same type-species has been designated for all the above genera, 
they are clearly synonymous. No description was published by Meigen in 
connection with the name Serromyia, and it might very well be argued that 
Prionomyia has precedence over Serromyia, the first definition of which was 
due to Kieffer. However, the name Serromyia is now in common use, and 
it will be well to follow Kieffer in considering that its original publication in 
connection with femorata renders it a valid name. 

General diagnosis . — Body rather slender and bare. Eyes bare. Female 
antennae with the last five segments long and cylindrical. Male antennae with 
distinct plumes. Scutum with fine bristles only, arranged chiefly in dorso-central 
and acrostichal series. No mesonotal pits. Front and middle le^ slender, without 
distinct spines; fourth tarsal segment cordiform; claws mooferate in size and 
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about equal. Hind legs with the femur very much swollen in both sexes, and 
with numerous spinules beneath; tibia not distinctly swollen, curved at base; 
fourth tarsal segment cyhndrical ; claws of female usually very unequal, one being 
very long. No empodium. Wings with fine macrotrichia, and occasionally a few 
microtrichia round the tip. Costa extending to about two-thirds of the wing- 
length. Both radial cells distinct, second not very much longer than the first. 
Cross-vein almost vertical. Intercalary fork not distinguishable, nor any fold 
below M^. Median fork shortly stalked or just sessile, Afg not interrupted at base. 
Anal vein bent just beyond the middle, an indistinct fold arising from the bend. 
No hairs on alula. 

A small and rather well-defined genus of which we have three British 
species. The females are predaceous on other insects ; the males of S.feniorata 
iLy in swarms at mid-day. 

S. femorata (Fab.). Scutum shining black, with a slight sub -metallic 
greenish tinge. Dorso-central and acrostichal hairs in rather irregular double 
rows. Veins forming the radial cells pale. No macrotrichia on membranfe 
round tip of wing. Larger claw of hind feet of $ very long. Common, especially 
in mountainous districts. 

S. morio (Fab.). Thorax brightly shining black, without greenish tinge. 
Dorso-central and acrostichal hairs less numerous, and in single row\s. Veins 
forming the radial cells dark. Usually a few macrotrichia on membrane 
round the tip of the wing. Larger claw of hind feet of 9 very long. Rather 
common. 

S. nitens, Goet. Resembles S, morio in everything except the hind claws 
of the 9, which are both small. Baldock, Herts., 1 9 (Edwards). 


Monohelea, KiefE. 

(Plate XCI, fig. 7, wing of M. tesselhta.) 

General diagnosis . — Body rather short, not very hairy. Eyes bare. Meaonotal 
pits present but very small. Front and middle legs unmodified, the fourth tarsal 
segment short but cylindrical and the claws rather small and equal in both sexes. 
Femora and tibiae of hind legs both distinctly thickened, but the femora without 
spines; first tarsal segment with a strong spine at the tip; fourth cylindrical. 
In the 9 the hind-legs have one very large claw and one small one. No empodium. 
Wings with fine microtrichia, but without macrotrichia, or only a very few at the 
extreme tip. Costa extending w^ell beyond the middle. Tw^o radial cells well 
formed, second distinctly or considerably longer than the first. Intercalary fork 
fairly distinct. Cross-vein vertical. Median fork with short stem, A/g not inter- 
rupted at base. Anal vein slightly thickened in the middle, but no distinct fold 
arising at the thickening. No hairs on alula (in the type). 

Only two European species are known, both of which have been found in 
Britain. Nothing has been recorded concerning their habits, but the females 
are probably predaceous like those of related genera. The genus is evidently 
closely related to Serromyia. 

M. tessellata (Zett.) (illustris, Winn.). Scutum dull greyish with numerous 
dark dots and other markings. Scutellum with 4 bristles. Second hind 
tarsal segment with a pair of apical spines. Wings with elaborate dark 
markings; second radial cell much longer than the first. Oxford 
New Forest (Sharp). This species has representative forms in various parts 
of the tropics, one of which is the type of the genus. 
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M. calcarata, Goet. Scutum without markings. Scutellum with 8 bristles. 
Second hind tarsal segment without spines. Wings unmarked ; second radial 
cell only a little longer than the first. 

I have seen 1 ^ from the New Forest {Sharp) which I identify with some 
hesitation as M. calcarata; its hypopygium agrees well with Goetghebuer’s 
figure, but the following points are at variance with his description : Scutum 
almost dull, like the abdomen. Hind femora and tibiae black, as in the last 
tarsal segment on all the legs ; first segment of front tarsus with 4 spines, of 
hind tarsus with 3 (not 3 and 2 respectively) ; 4th tarsal segment more pro- 
duced below. Costa reaching just beyond the base of the intercalary fork. 
Wings with a few macrotrichia round the tip ; alula fringed, as in Stilobezzia. 


ScmzOHELEA. Kieff. 

(l^late XCI, fig. 8, wdng of S, lencopeza.) 

This genus is closely related to Monohelexi, from which it differs mainly in 
having M 2 broadly interrupted at the base ; apart from this, there are no 
spines on the basal segments of the tarsi, and the mesonotal pits are scarcely 
distinguishable. 

Kieff er defined the genus as having the median fork very broadly sessile, 
the base of A/g being nearer to the base of the wing than to r-7n. This, how- 
ever, is not the case in any of my specimens. There is indeed a fold wdiich 
extends from il/g to the position indicated by Kieffer, but there is no trace 
of a vein in this fold, and 1 do not consider that it represents the lost portion 
of iUg here any more than it does in some other related genera in which it may 
be seen. Probably Schizoltelea has been derived from an ancestor with a 
shortly stalked median fork such as Mo}ioheIea, and it is ratlier doubtful if it 
is worth while to keep the two genera separate. Should they be united the 
older name Schizohelea must be adopted. 

Only a single species is known. 

S. leucopeza (Mg.) (co/uo.sn, Winn.). A small species, brightly shining 
black, only the tarsi and halteres whitish. Common, especially in the w^est 
and north. Often abundant on flowers, but whether there for the purpose 
of obtaining honey or pollen or in order to ])rey on other small insects has 
not been ascertained. 


Stilobezzia. Kieff. 

(Plate XCI, fig. 9, wing of S. gracilis.) 

General diagnosis . — Body rather slender and nearly bare. Eyes bare. Female 
antennae with segments 2 9 oval, 10-14 long and cylindrical. Male antennae 
with WTlhdeveloped plumes. Mesonotal pits present, but usually very incon- 
spicuous. Scutum with few^ or no long bristles. Male hypopygium not very large. 
Legs all slender, femora without spines. Fourth tarsal segment cordiform, tfth 
not enlarged. Claws of female large and very unequal on all the legs. Empodium 
absent. Wings rather long; surface with distinct microtrichia, and usually with 
some macrotrichia towards the tip, Costa extending to two-thirds of the wing- 
length, or more. Both radial cells distinctly formed, second considerably longer 
than the first. Intercalary fork rather distinct. Cross- vein not very oblique, and 
placed near middle of wing. No fold in median fork, which has a long stem ; M^ 
not interrupted at the base; anal vein straight, not swollen in the middle. A 
row of hairs on the alula. 

TRANS. ENT. SOC. LOND. 192fl.— PART II. (DEC^) 
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A small but nearly cosmopolitan genus rather easily distinguished by the 
long stem of the median fork ; differs from Ceratopogon in the distinct mioro- 
trichia of the wing-membrane, the longer second radial cell, etc. The females 
are predaceous on other insects, thus resembling those of Palpomyia and 
Bezzia in habits. We have four British species. 

S. gracilis (Hal.). Scutum shining black; scutellum and a large part of 
the pleurae yellow ; abdomen blackish ; legs largely yellow, tip of hind femur 
broadly dark, also the whole of the hind tibia. Macrotriohia numerous in cells 
i?5 and Ml, also a few in cell M^. Scutellum with numerous bristles* Common. 

S. oohracea (Winn.) (sciUellata, Goet.). (Text-fig. 26.) Almost entirely 
ochreous ; scutum quite dull, and more or less darkened, especially in the <J. 
Scape of antenna and back of head darkened. Dorso-central hairs rather 
long. Scutellum with four bristles, sometimes an extra one in the middle. 
First abdominal tergite with about 6-10 hairs on each side (more in cJ than in $). 



Text-fig. 2. — Hypopygium from beneath, of 
(A) Slilobezzia liitacea, sp. n. ; (B) S, ochracea (Winn.). 


Hypopygium (text-fig. 26) with the parameres stout and straight; side-piece 
with a pair of small papillae in the middle of the inner side. Hairs on hind 
tibia rather long and fine. Macrotrichia in wing numerous in cells and 
Ml ', in $ wing numerous also at tip of cell Wing-length 1*5-2 mm. 
Rather common in the west and north. 

S. lutacea, sp. n. (Text-fig. 2a.) An almost uniformly ochreous species, 
resembling S. ochracea, but differing in many details, as follows : — Scape of 
antennae pale in $, back of head pale in both sexes ; ^ antennae rather longer, 
the third segment cylindrical instead of oval. Dorso-central hairs of scutum 
shorter. Scutellum with 6-8 bristles, sometimes with an additional one in 
the middle. First abdominal tergite with about 15 hairs on each side. Hypo- 
pygium (text-fig. 2a) with the parameres slender, curved, bifid at tip; side- 
pieces without papillae. Hairs on hind tibia rather shorter and stronger. 
Macrotrichia in wing very few in number and present only in cell £5 ; in $ 
wing more numerous and present in cells £5 and Jfj, very few or none in cell 
M^. Wing-length 2*5 mm. Portihcawl, Glamorgan (Yerbury). 

S. flavirostris (Winn.). Differs from the other three species in having no 
macrotrichia on the wing-membrane. Body shining black, except the first 
abdominal segment, which is greenish. Mouth-parts, basal half of antennae, 
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and legs pale yellow, the four posterior femora black at the tip. Scutellum 
with four bristles, the lateral pair small. Ickleford, Herts. {Edwards), Cam- 
bridge {Jenkinson). The resting position is unique among British Cerato- 
pogonines, the wings being held divergent at an angle of about 46^^ with the 
body. In the specimen from Cambridge the posterior femora are more 
extensively black, only the base being yellow. 

NdmonsijSAf I^iefl. 

(Plate XCI, fig. 10, wing of N, luteitarsis.) 

Characters as in Palpornyuiy with the following exceptions : — Scutum without 
trace of anterior tubercle. Abdomen of female without eversible glands. All 
femora slender and unarmed. Last segment of front tarsi somewhat swollen in 
both sexes. Costa extending much beyond Median fork only just sessile or 
with very short stem. 

Only one species is known ; on account of the strongly produced costa it 
is sharply distinguished from all other members of the subfamily in Britain. 

N. luteitarsis (Mg.) {svbsessilis, Goet.). A small shining black species with 
pale tarsi ; wings unmarked. Rather common in the west and north. 

Clinohelea, Kieff. 

(Plate XCI, fig. 11, wing of C. unimaciilaia.) 

Characters as in Pal'powyioy with the following exceptions : — Scutum without 
trace of anterior tubercle. Abdomen of female without eversible glands. All 
femora slender and unarmed. Last segment of front tarsi much swollen in both 
sexes. Fourth tarsal segment on the four posterior legs of the female deeply 
bilobed beneath, each lobe terminating in a strong blunt spine ; claws cf the four 
posterior legs of the fen\ale very unequal. No distinct fold arising from the bend 
in the anal vein. 

Only one species is known in Europe. 

C. unimaculata, Mcq. (maculipes, Mg.; variegata, Wimi.). A shining 
black species, with partly yellow legs, the last front tarsal segment pure white 
in the middle. Wings with a blackish cloud over the first radial cell. Castle 
Howard and Gormire, Yorks (Edwards). 

JOHANNSENOKTU, Mall. 

{J ohannseniella auct., partim; Sphaeromias, Kiefi. nec Curt.) 

Characters ns in Palpomyia, with the following exceptions Scutum without 
any trace of anterior spine or tubercle. Abdomen of female without eversiblo 
glands. All femora slender and unarmed. Last segment of female tarsi with 
two rows of stout blunt-tipped bristles beneath. Female claws with a large tooth 
on the outer side at the base. 

The females are predaceous, and are believed to devour their own males 
after copulation, as the male hypopygium is frequently found attached to the 
end of the abdomen of the female. About half a dozen European species are 
known, of which three have been found in Britain. 

J. nittda (Mcq.). A shining black insect; abdomen either practically all 
black, or with the second segment more or less yellow. Hind tibiae all black 
in both sexes ; mid and hind femora broadly black at the tip. In the female, 
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the face and scape are usually reddish, second antennal segment pale with 
black tip, segments 10-14 as long as 2-9 together ; first two segments of hind 
tarsi together about as long as the tibia, pale except for narrow dark tips. 
Sometimes the antennae and face are wholly black. Last segment of (J 
antennae four times as long as segment 12. Male hypopygium very long, 
claspers short, less than one-third as long as the side-pieces. Wing-length 
2*2 mm. (cJ) or 3*5 mm. ($). Locally common. 

J. inermis (Kieff.) {kiefferi, Goet.). Very much like J, nitida, but rather 
larger. Hind tibia of $ mainly yellow, only the tip black, base also darkened ; 
hind femora with dark pre-apical ring; mid femora practically all yellow. 
Hind tibia in the (J darker, but not wholly black. Front tibiae yellow in both 
sexes. Segment 14 of ^ antennae 4 times as long as segment 12. Hypo- 
pygium of tS small ; claspers more than half as long as the side-pieces, with a 
conical tooth at the tip. Wing-length 2*8 mm. (cJ) or 4*5 mm. (9). Aldenham, 
Herts. (L. Ar7m1rong)\ Staines, Middlesex (Austen), 

J. setigera (Lw.) (silvicola, Goet.). (J. Similar to J, nitida, but all tibiae 
and hind tarsi of (J all black; femora also more extensively black, on the 
four posterior legs less than the basal half of the femora is yellow ; hind tibiae 
with a dorsal row of bristly hairs, which are absent in the last two species. 
Segment 14 of (J antenna only 3 times as long as segment 12. Hypopygium 
small and short, claspers pointed, without tooth at tip. Carding^n, Beds., 
1 (J (Edwards ), — $. Scape orange; flagellum wholly black, shorter than in J, 
nitidxi, segments 10-14 being distinctly shorter than 2-9 together. First two 
abdominal segments almost all yellow, the rest dark brownish. Mid and hind 
femora broadly black at the tip. Hind tibiae dark brownish wuth black tips, and 
with a dorsal row of bristly hairs, rather more numerous than in the First 
two segments of hind tarsi together considerably shorter than the tibia, the 
second segment all dark. Several females in the Clifton collection in the 
British Museum; locality uncertain. They agree with Loewi’s description 
and are almost certainly the females of J, silvicola. 


Dicrobezzia, Kiefl. 

(Plate XCI, fig. 13, wing of D, renusla,) 

Characters of Palpomyia, with the following exceptions : — Scutum without 
trace of median anterior tubercle; a number of short scattered bristles present in 
addition to the usual fine pubescence. Abdomen of female without eversible 
glands. All femora slender and unarmed. Claws of female large and bifid, the 
last tarsal segment with blunt spines beneath. Only one radial cell present, 
being absent. Costa in female reaching almost to the tip of the wing (in male 
much shorter). 

In the tarsal structure of the female this genus is very similar to Johann- 
senomyia\ it seems to bear the same relation to Bezzia as Johannsenoniyia 
does to Palpomyia. The chief distinction from Bezzia ^ apart from the striking 
differences in the female, is in the presence of scutal bristles ; in this respect 
it differs also from J ohannsenomyia^ which I regard as its nearest relative. 

There is one European species; its feeding habits have not been noted, 
but the females are doubtless predaceous. 

D. venusta (Mg.) (varipes, Steph. MS.; mundusy Lw. ; ^ inflatay Winn.). 
Thorax shining black; abdomen in female either entirely membranous and 
pale yellow, or (var. concinnay Mg.) with some of the tergites chitinised and 



415 


Mr. F. W. Edwards on the British Biting Midges, 

blackish, the number of these being variable (4 and 5, 3-5, 2-5 or 1-5). Halteres 
yellow; legs yellow, femora and tibiae broadly black at tips; hind tibiae 
with a black band before the middle. The sexual difference in venation 
is remarkable, and it is surprising that Kieffer should have described the 
male without noting this. Locally common. 

Sphaeromias, Curt. 

{Xylocrypia, Kieff.) 

Characters of Palpornyia, with the following exceptions : — Eyes nearly touching. 
Scutum without anterior tubercle. Abdomen of female without eversible glands. 
Femoral spines more numerous, but smaller and inconspicuous. Fourth tarsal 
segment short but almost cylindrical, not distinctly cordiforra or bilobed beneath. 
Fifth tarsal segment of female armed with blunt spines beneath, claws large. Body 
stouter. Male antennae short, without plumes. Fringe of hind margin of wing 
continued along the ill-defined alula as far as the squama. 

As I employ the name Sphaeroinia^ in a different sense from that in 
which it has lately been used by Kieffer. an explanation is necessary. The 
name was introduced by Stephens without description, three manuscript 
species being assigned to it. The description published later by Curtis was 
based on examples of one of these species (alhomarginatus) supplied by Stephens ; 
this (and not varipes, Stephens MS.) is therefore the type. Curtis’ description 
of dlbo^narginatus corresponds with fasciatus, Mg., except that he does not 
mention femoral spines. The omission led Kieffer to assume that Sphaeromias 
was different from his Xylocrypia, but there is no doubt that Curtis simply 
overlooked the spines, which as stated above are small and inconspicuous. 
Stephens’ collection in the British Museum contains specimens under his three 
names. Of these alboinargmaias is typical fasciatas\ annuliiarsis is also 
fasciatnSy the specimens being immature and the black bands of the abdomen 
therefore not showing ; varipc.s is Dicrobezzia vennsia, and therefore is excluded 
from consideration as it does not agree wuth the generic diagnosis. 

The genus includes the largest species of the family; tw’o occur in 
Britain, and there are perhaps tw^o or three others in Europe, but they have 
not yet been satisfactorily distinguished. 

S. fasciatus (Mg.) (alboniarginutus, Steph. ; procerus, Zett.), Male brownish, 
abdomen without conspicuous markings. Female thorax greyish, with brownish 
stripes, the middle one not distinctly divided behind ; abdomen whitish ; 
with black bands or spots at the bases of the tergites, these markings being 
variable. Front femora with about 25 small spines, mid and hind femora 
each with about 10. Female claws with tooth on inner side near base. Hind 
femora largely dark, but pale at the tip. Hair on thorax and legs very short 
and inconspicuous. Wings hyaline, not at all milky. There are specimens 
without data in various old collections ; the only recent records from Britain 
are Frinton-on-Sea (Collin) and Yarnton, Oxford (Hamm). The males described 
by Haliday as picius most probably belong to this species. 

S. oandidatiis (Lw.). Female thorax reddish, but rather densely covered 
with whitish dust, and also with numerous distinct whitish hairs; stripes 
more distinct than in fasciatus, the middle pair more divergent behind. Abdo- 
men marked much as in fasciatus. Legs mainly yellowish, with conspicuous 
whitish hair ; mid and hind femora with the tips somewhat darkened, tips of 
tibiae black; claws without tooth. Wings milky white, the anterior veins 
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hardly darkened. One female in Stephens’ collection, without data; the 
British Museum also possesses a continental specimen from Ruth4. Both are 
larger than Loew*s type (wing-length 4*6 mm.). 

This is perhaps only a pale variety of pictus^ Mg. (elegans, Winn.), which 
according to the descriptions (confirmed by a continental specimen in the 
British Museum) differs in the darker thorax, abdomen, and legs ; the femora 
and tibiae are mostly blackish, the front tibia having a narrow and rather 
indistinct yellow ring near the tip. 

PALPOMYIA (Mg.), Kieff. 

(Incl. Heteromyia, Say.) 

(Plate XCI, fig. 12, wing of P. semifvmosa.) 

General diagnosis . — Body rather slender and almost bare. Eyes bare and 
usually well separated. Palpi slender, the second segment not enlarged. Antennae 
of female with segments 2-9 oval, verticils not very dense, l6-14 cylindrical and 
usually long. Antennae of male with the plumes inconspicuous, sometimes practi- 
cally absent. Scutum in most if not all species with a small tubercle or spine 
(sometimes minute) in the middle of the front margin; surface almost uniformly 
covered with fine hairs only. Lateral piece of scutum (paratergite of Crarapton) 
broad. Posterior pronotal plate large and including the prothoracic spiracle. 
Pleurae almost entirely chitinised, the anepisternal cleft narrow and oblique. 
Abdomen of female in nearly all species with pairs of eversible glands between 
segments 7 and 8, usually also between some of the other segments; when these 
glands are present the corresponding tergites have pairs of long spine-like internal 
projections from their anterior margins. Hypopygium of male partially or com- 
pletely inverted, the anal part being ventrally placed (the inversion no doubt 
taking place after emergence from the pupa, as in other similar cases). Ninth 
tergite rather small. Parameres always fused into a single median structure with 
rounded tip. Cerci well developed. Front femora more or less thickened and 
with at least a few spines beneath. Femora and tibiae of the posterior legs slender, 
the femora sometimes with a few slender spines. Fourth tarsal segment cordiform 
or bilobed beneath, but unarmed. Fifth tarsal segment of female either unarmed 
or with a few slender, curved and pointed spines; claws of moderate size, equal, 
with or without a small tooth on the inner side near the base. Wings rather narrow ; 
surface with fine microtrichia but without macrotrichia. Costa extending to two- 
thirds of the wing-length, or more. Two radial cells well formed, the second much 
longer than the first. No intercalary fork. Median fork rather broadly sessile, 
without a fold between the branches. Cross-vein vertical or nearly so. Anal 
vein bent upwards near the middle, a curved fold arising from the bend, so that the 
vein appears forked (the fold is not visible by transmitted light). Anal lobe not 
well marked. Alula absent; the short piece of wing-margin between anal lobe 
and squama without fringe. 

Palpomyia is a cosmopolitan genus with numerous species, about 16 of 
which are found in Britain. It is distinguished from all the related genera 
except Bezzia by the remarkable eversible abdominal glands of the females; 
these glands, however, are not universally present, being absent in P. nigripes 
and one or two other species. First noted by me in 1920, they have since 
been observed by Hoffman in some American species of the genus. I would 
now point out that the presence, number and size of these glands is correlated 
with skeletal structures in the female abdomen ; for each pair of glands there 
is a pair of chitinous internal projections extending from the base of the tergite 
towards the base of the abdomen, which apparently act as supports for the 
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fflands when they are retracted. The largest pair of glands is always that 
between the seventh and eighth tergites, and accordingly the longest pair of 
chitinous rods is that at the base of the seventh stemite ; the rods on tergites 
6, 6, 4 and 3 (when present) are progressively smaller, as are the glands at the 
apices of these segments. 

The females of this genus are predaceous on other insects, especially 
Chironomidae. In some cases they have been observed flying in swarms 
with everted glands, but the males of at least some species also swarm, the 
time of swarming usually being just before sunset. Except in the species 
without abdominal glands the female is larger than the male. 

The British species fall into three rather well-marked groups : — 

• A. Front femora slightly swollen, with 4-6 spines, the other femora 
unarmed. 

B. Front femora more swollen, with 15-18 spines, the others unarmed. 

C. All femora with one or more spines. 

Group A. 

Front femora only slightly swollen, with 4J6 strong spines beneath, and 
sometimes a few very small ones in addition near the tip. Mid and hind 
femora without spines. Claws of female without tooth and usually divergent. 

This group includes P. flavipes (Mg.) (the genotype) and a number of 
related species. They are all shining black insects, with at least the knob of 
the halteres black ; the number of abdominal glands in the female is variable, 
and in one or two species they are absent. One or two of the spermathecae 
are quite large; a third is sometimes present, but is variable in size even 
in one species. 

Seven or eight fairly distinct British species have been recognised ; they 
may be separated as follows : — 


1 . Femora at least partly yellow 2. 

Legs practically all black nigripes, Mg. 

2. Front femora with 6-8 spines : . . . . 3. 

Front femora with 4-5 spines 7. 

3. Coxae all yellowish ; female wings with dark tip .... praeusta, Lw. 

Posterior coxae black 4. 

4. Wings with the outer half more or less smoky, contrasting with the 

yellowish or hyaline base 5. 

Wmg almost uniformly clear 6. 

5. Tip of hind femur broadly black ; tibia black .... semifumosa, Goet. 

Tip of hind femur narrowly black, tibia mainly yellow nemorivaga, Goet. 

6. Hind femur with the apical fourth to half black .... flavxpes. Mg. 

Hind femur yellow, with a dark mark beneath near the tip ... sp. indet. 

7. Hind femora all yellow liUeifemoratay n. 

Hind femora more than half black quadrispinosay Goet. 


1. P. semifumosa, Goet. (brachialis, Edw., nec Hal.; hortulana, Goet., 
nec Mg.). (Text-fig. 3a.) Abdomen of male with the first two segments, of 
female with the first and the base of the second segment yellow. Hypopygium 
as in P. flavipeSy except that the clasper is not hooked at the tip. Glands of 
female orange-red in colour, the last pair very long and forked almost from the 
base into two nearly equal branches, the three other pairs short and simple. 
Hind femur with about the apical thiixi or fourth black ; hind tibia practically 
all blackish. Wings of male slightly smoky on the apical half, the darkening 
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extending up to or just beyond the cross-vein; female wings darker, the 
darkening also extending further, base yellowish up to middle of basal cell. 
Wing-length 2*5-3, $ about 3*5 mm. Common in hilly districts. 

This is the species the habits of which I described in 1920 under the name 
brachialis. Some points in Haliday’s description, however (e.g, his description 
of the male antennae, and the statement that the front femora are stout with 
6-10 spines, and the hind tibiae are “ almost black at the tip ”), do not fit the 
present species at all well. It will be better therefore to use the name semi- 
fumosa, the identity of which with our species has been confirmed by Dr. 
Goetghebuer after comparison of specimens ; in his description he has appar- 
ently overlooked the fact that the smoky tinge is more extensive in the female 
wing than in the male. 

2. P. nemorivaga, Goet. ( ? brachialis, Hal.). Resembles P. semifnmosa in 



Text-fio. 3. — Diagrams of female abdomen showing gland- 
rods and spermathccae : 

(A) Palpomyia semifumosa, Goet.; (B) P. lineala (Mg.); 

(C) Bezzia fiavicomis (8taeg.) ; (D) B. solstitialis, Winn. 

having the outer half of the wing somewhat smoky, but the colour is not so 
dark and does not extend beyond the cross- vein in either sex ; the clear basal 
half has hardly any yellow tinge. Antennae of male practically devoid of 
plumes, the terminal segments longer than in P. semifnmosa. Abdomen of 
male usually with the first three or four segments entirely yellow ; female 
usually with two segments yellow, but in some specimens it is entirely black 
dorsally. Last pair of glands not forked and paler in colour. Legs mainly 
bright yellow, the middle and hind femora only narrowly black at the tip ; 
hind tibiae in most specimens also mainly yellow, blackish towards the tip 
and also sometimes towards the base. Spines of front femora stronger than 
in P. se^nifumosa, and in addition to the larger ones there is a group of very 
small ones close to the tip. Wing-Jength 1*5-2, $ about 2*5 mm. Rather 
cpmmon. 

Examples of this species are in the Verrall collection determined as brachialis, 
Hal., and it is quite possible that this determination is correct, although 
Haliday’s description of the male indicates a larger insect with a less exten- 
sively yellow abdomen. Specimens which I sent to Dr. Goetghebuer were 
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identified by him as P. nemorivaga, with the description of which they agree 
in most respects ; he does not mention the smoky outer half of the wing, but 
his types may have been faded. 

3. P. praeusta (Lw.) (apicalisy Strobl; schineri, Goet.). This has been 
treated as a variety of P. jlavipes, but it is quite distinct. The blackish tip 
of the wing, which is its most conspicuous feature (extending back as far as 
the tip of the second radial cell, or a little farther), is present o^y in the female. 
The male has the wing clear (only one whole specimen examined ; it was 
identified by comparison with a detached hypopygium found fixed to the end 
of the body of a female). The following are the differences from P,jlavipes : — 

Coxae all yellowish in both sexes ; the four posterior femora only narrowly 
black at the tips ; hind tibiae usually with a broad though ill-defined brown 
ring beyond the middle, sometimes all black. Scape of female antennae 
reddish. Abdomen of male with very little yellow at the base, that of the 
female usually without any. Male hypopygium with the fused parameres 
stouter, not clubbed at the tip. Wings of female narrower. Abdomen of 
female with three pairs of glands only, these being smaller than in P. jlavipes ; 
gland-rods of seventh tergite only reaching back to the base of the sixth. S. 
Devon; Shropshire; E. Yorks. Probably common all over the west country. 

4. P. flavipes (Mg.) {horhdana. Mg., teste Goet.). Front coxae a little 
yellowish, the posterior pairs black. Four posterior femora broadly black 
at the tips, this colour occupying from one-fourth to one-half the length of 
each femur. Hind tibiae normally all black; in pale specimens they may 
be brownish with black tips, but not darkened towards the base. Front 
femora with 5-7 spines. Scutum with two nearly bare stripes between the 
acrostichal and dorso-central stripes of microscopic pubescence. Second 
abdominal tergite mainly yellow, though darkened at the sides. Tip of wing 
sometimes very indistinctly darkened. Male hypopygium with the internal 
organ formed of the fused parameres rather slender, knobbed at tip. Female 
abdomen normally with four pairs of glands, though the fourth pair is small ; 
gland-rods of seventh tergite reaching more than half-way across the fifth seg- 
ment, sometimes as far as its base. (One of eight females mounted has no 
gland-rods on any segment, but shows no other differences from typical flavipes 
and is therefore regarded as an abnormal individual.) Normally two large 
spermathecae (one specimen has three). Common. 

5. P. sp. indet. Similar to P. flavipes, but legs paler, hind femora pale to 
the tip on the upper side, with a dark mark beneath near the tip. New Forest, 
1 $ (Sharp), 

6. P. quadrispinosa, Goet. Coxae black. Middle and hind femora with 
more than the end half black. Front femora with four spines. Microscopic 
pubescence of scutum quite uniform. Abdomen all black; three pairs of 
gland-rods, the third quite short, the first extending less than half-way across 
the fifth segment. Antennae a little shorter than in P. flavipes. According 
to Goetghebuer this has the cross-vein placed well before the middle of the 
wing, but in our specimens it is close to the middle as in P.flampes. Lochinver, 
Sutherland ( Yerbury ) ; Melkinthorpe, Westmorland (Britten) ; Austwick, 
Yorks. (Cheetham), 

7. P. luteifemorata, sp, n. ?. Allied to P, flavipes, and like it with practi- 
cally clear wings, but differs as follows : — Antennae distinctly shorter, the 
ninth segment barely twice instead of fully three times as long as broad. 
Scutum with the microscopic pubescence quite uniform. Abdomen browmsh, 
not distinctly yellow at the base ; five pairs of gland-rods, a short additional 
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pair being present at the base of terete 3 ; the long first pair reaching to the 
middle of the fourth segment. All i^ora entirely yellow, also the front and 
middle tibiae; hind tibiae and tarsi black. Front femora with 4-5 spines. 
Wing-length 3 mm. (P. flavipes $ is 3-5-4-5 mm.). — (association with 
$ not positively established) : colour much as in the but hind femora 
somewhat darkened for some distance before the tip, the tip itself pale. 
Hypopygium almost the same as in P. flavipes, Staines, Middlesex, 
2^29. vi. 1898, “ dancing in the air over the Thames ” {Austen) ; 8 $ including 
type. Cambridge, 1 cf 1 $ (Jenkinson), Lake Windermere, 1 (J {Edwards), 

8. P. nigripes (Mg.). Entirely black, except that the front femora and 
all the tarsi are usually brownish. Wings clear, except that the costal and 
radial cells of the female are more or less smoky. Female abdomen without 
any glands or gland -rods; two rather large spermathecae. Male not much 
smaller than the female; hypopygium quite different from the other species 
of this group : claspers large, longer than the side-pieces ; fused parameres 
forming a large oval structure ; no aedeagus. Rather common. 

Group B. 

Front femora rather conspicuously swollen, with not less than 10, usually 
16-18 spines jn a patch beneath ; front tibiae often curved to fit over the femur 
in repose. Middle and hind femora without spines, or at most (as sometimes 
in armipes) one or two fine ones on hind femora. Claws of female placed 
rather close together and with a small tooth on the inner side near the 
base. 

This group corresponds more or less to the genus Heteromyiay Say, as under- 
stood by Malloch ; I do not, however, see any reason for separating it from 
Palpomyia, All the British species except grossipes have yellow halteres; 
they all have two spermathecae which are rather small and about equal in size. 
The number of abdominal glands is variable. 

1. P. distincta (Hal.). Scutum mostly shining black ; scutellum yellow 
in the female, dark brownish in the male ; abdomen yellow at the base, tergites 
3-7 black; femora largely yellow, the posterior pairs with about the apical 
fourth black. 

I provisionally refer to P, distincta all female specimens of this group in which 
the scutellum is yellow and the abdomen mainly black above. These, however, 
exhibit considerable variation in other respects and it is probable that two or 
more distinct species have been classed together. The following forms are 
represented in the British Museum collection : — 

(а) Scape black, or at most a little reddish beneath. Face reddish or brown. 
Anterior part of pleurae reddish-yellow. Abdomen with the second and follow- 
ing tergites black ; four pairs of gland-rods, the first reaching to base of segment 
6 or rather beyond. Eppii^ Forest ; Holker and Grange, N. Lancs. {Edwards), 
This perhaps agrees best with Haliday’s description, although the author does 
not mention the abdomen. 

(б) Similar to (a) except that the face is black and the anterior part of the 
pleurae dark brown. Gibside, Durham {Bagnall), 

(c) Scape and face black, anterior part of pleurae reddish. Abdomen 
mainly black ; three pairs of gland-rods, the third short, the first reaching to 
base of segment 6. Gormire and Hawnby, Yorks. {Edwards), 

{d) Scape reddish. Face dark brown. Anterior i)art of pleurae dark brown. 
Hind tibiae yellowish. First two abdominal tergites yellow, the rest blackish. 
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Four pairs of gland<rods, the first two each fully as long as the three preceding 
segments. Mundesley {Verrull), 

{e) Scape reddish. Face black. Anterior part of pleurae dark brown. 
Hind tibiae dark towards the base. Abdomen with the first tergite and most 
of the second yellow, the rest dark brown. Two pairs of gland-rods, the first 
rather longer than the two preceding segments, the second not much shorter. 
Church Stretton, Salop {Edwards), 

(/) Like var. (g), but hind tibiae not darkened at base, and a short third pair 
of gland-rods present. Letchworth, Herts. {Edwards), 

2. P. ephippium (Zett.) {rubra, Kiefl.). Very much resembles P. distincta 
var. a, except that all the abdominal tergites of the female are brownish (lighter 
or darker) the first one or two only indistinctly paler ; there are no gland-rods 
even on the seventh tergite. Four specimens were mounted and compared, 
the possibility being thus eliminated that the absence of gland-rods is abnormal. 
In view of such a marked structural difference this form certainly seems to 
require separation from P. distincta, Lochinver, Sutherland {Yerbury)', 
Corriegills, Arran {Edwards), 

3. P. armlpes (Mg.) {erythrocephala, Staeg. ; rujipectus, Winn.). Larger than 
P. distincta, resembling P. flavipes in size. Scutum, scutellum and abdomen 
entirely shining black, at most the shoulders reddish ; head, or at least the face, 
scape of antennae and a large part of the pleurae reddish. Legs mainly black. 
Five pairs of gland-rods, the fifth quite small, the first reaching to middle of 
fourth segment. New Forest {Sharp) ; Castle Howard, Yorks. {Edwards ) ; 
Homing, Suffolk {Morley), 

4. P. splnipes (Mg.) {crassipes, Goet.). Body all shining black. Halteres 
yellow. Costal and radial cells darkened, the rest of the wing clear. Only 
two pairs of gland-rods on female abdomen, the first not reaching beyond base 
of sixth segment. S. Uist', vi.l910, 1 $ {Grinishaw). 

5. P. grossipes, Goet. Black, including the halteres. Five pairs of gland- 
rods, the fifth pair short ; first pair slender, reaching to base of fourth segment. 
New Forest, vi.l904, 1 $ {Sharp), If Haliday's brachialis was not P. nemori- 
vaga it may have been P. grossipes. 


Group C. 

Front femora moderately swollen, with 3-10 spines beneath. Middle and 
hind femora with at least one spine each. Claws of female with a small tooth 
near the base on the inner side. 

This is a less natural group than the other two. Only four species have been 
recognised in Britain at present ; they differ from one another very much in 
colouring and in some structural details. P. tibialis (Mg.) was recorded by 
Walker, but no specimens can be traced and the record needs confirmation. 

1. P. lineata (Mg.). (Text-fig. 36.) Differs from all the other British species, 
having the thorax dull greyish with dark brown markings, approaching 
Sphaeromias fasciata in this respect as well as in its size. Femoral spines 
approximately 10. 3. 1. Last segment of hind tarsi with 2-4 curved spiny 
bristles on one side, as in P. semiertnis, Goet. Female abdomen with three pairs 
of glands, two short and one long, all simple. There is a short additional pair 
of ^and-rods on tergite 4 ; rods of tergite 7 reaching to base of tergite 6. Kiiob 
of halteres black. Male darker brown, the scutal markings indistinct. Common. 

I have seen one abnormal example in which the ra£al cells are united into 
one, as in Bezzia. 
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2. P. serripes (Mg.) (transfugay Staeg. ; tarsatuSy Zett.). Shining black. 
Legs mainly black, the tarsi pale. Halteres black. Sexes alike. Femoral 
spines 3. 1. 2 or 4. 3. 2. Female glands as in lineata. Rather common. 

3. P. fulva (Mcq.), {ferruginea, Mg. ; ^ spinipes, Winn, nec Mg. ; parviforceps, 
KiefE.). Male shining black, but with yellow halteres ; femora yellow, the tips 
broadly black. Female with the thorax shining red ; abdomen white, all the 
tergites membranous (dark colouring is due to food showing through the skin) ; 
only one pair of glands, the rods reaching to middle of segment 4. Femoral 
spines of female approximately 10. 4. 4. Rather common. 

4. P. brevicornis, sp. n. Entirely shining black, except for the halteres and 
Rcutellum, which are clear yellow. Legs all black. Femoral spines 5-6. 1. 1. 
Antennae of $ shorter than usual in this genus, segments 10-14 being scarcely 
more than twice as long as broad, 2-9 shortly oval. Palpi short, second segment 
only 1-5 times as long as broad, fourth as long as the second, but more slender. 
Eyes separated by the width of four facets. Scutal pubescence very fine and 
uniform. Scutellum with four bristles. Abdomen shorter than in most species 
of the genus. Wings greyish, unmarked, venation normal; cross-vein well 
before the middle; base of cubital fork below the cross-vein. Wing-length, 
1*8 mm. 

Gorge of Dart, S. Devon, l.vi.l920, 1 $ (Edwards), It is just possible that 
this may be^P. morenaSy Strobl, which is insufficiently described, but the yellow 
scutellum appears very distinctive. 

Bezzia, Kieff. 

(Including Probezzia, Kieff.) 

(Plate XGI, fig. 14, wing of B, ornata.) 

Characters of Palpmnyiay with the following exceptions : Scutum without 
trace of anterior tubercle. Front femora with at most three spines, often with 
none. Only one radial cell, vein absent. Median fork less broadly sessile, 
sometimes with a very short stalk. 

The species without femoral spines have been separated by Kieffer under the 
name Probezzia ; but I think the division unnatural. The spines, when present, 
vary in number in the different species from one to three, and the single spine 
of B. ornata is rather weak, so that the distinction is not really a sharp one, and 
moreover it is not supported by any other characters. Goetghebuer has used 
two other characters for dividing the genus into groups : the length of the 
eleventh segment of the male antennae, and the presence or absence of the small 
tooth on the inner side of the female claws. This arrangement is rather more 
natural than that of Kieffer, but the characters are not correlated in all species ; 
I have preferred (for convenience) a rather different grouping, based chiefly on 
the colour of the legs and halteres, and dividing our 16 British species into 
four groups. 

Group A. 

Hind femora and tibiae either entirely black, or the femora only narrowly 
pale at the base. Halteres black. Female abdomen blackish, with one pair 
of glands; .female claws simple (except in Jlavicornis), Eleventh segment 
of male antennae much longer than the fourteenth, the antennal plumes well 
developed. Species of moderate size and rather stoutly built; sexes similar 
in size. 
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Of this group we have five or six rather well-distinguished species : — 

B. flavieomis (Staeg.) (flavipalpiSf Winn.; ? spinifera, Goet.). (Text- 
fig- 3c.) Thorax entirely shining black, without grey dusting. Palpi yellow. 
Legs black, with pale tarsi ; tip of middle tibiae yellowish. Front femora with 
3-4 spines ; female claws toothed ; gland-rods as long as 4^ segments. Oxford 
{Hamm)\ Csunhndge (Jenkinson). 

B. albipes (Winn.). Thorax moderately shining, especially on the posterior 
part of the scutum ; indications of two greyish stripes when seen from in front, 
more noticeable in the female. Palpi black. Hypopygium large. Femora 
and tibiae all black ; front femora with 2-3 spines ; tarsi with the first three 
segments white. Female claws simple ; gland-rods as long as three segments. 

B. calceata (Hal.). Possibly identical with albipes^ but as described differs 
by the completely dull thorax. I have seen specimens answering to the 
description from Aldborough (Collin). 

B. gracilis (Winn.) (winnertziana, Kieff.). Thorax as in B. albipes. Hypo- 
pygium small. Front and middle femora yellowish, \vdth a dark pre-apical 
ring; front femora with one spine. Skipwith, Yorks. (Edwards). The species 
was renamed by Kieff er because gracilis , Hal., had been described earlier, but 
as both species have been removed from Ceratopogon to different genera I 
consider the new name unnecessary. 

B.'nigritula (Zett.) (tcnebricosa, (Joet.; ? coracina, Zett.). Entirely black, 
the tarsi more brownish ; thorax scarcely shining, without distinct grey stripes. 
Front femora without spines. Gland-rods of female short, not longer than one 
abdominal segment. Arran (Edwards). 

B, pygmaea, (Joet. Thorax scarcely shining, black, with two greyish stripes 
which are more conspicuous in the female. Front and middle femora yellowish 
with a dark pre-apical ring ; tibiae largely yellowish, with a dark ring before 
middle. Front femora without spines. Gland-rods of female short, as in the 
last, but pale. Closely resembles B. ornata. Mg., except for the black hind 
femora and the unarmed front femora. Rad well, Herts. (Edwards). 

Group B. 

Hind femora largely ochreous towards the base, or w ith a pre-apical ochreous 
ring. Halteres with blackish knob. Female abdomen blackish, at most with 
one pair of glands ; claws simple. Male antennae with well-developed plume ; 
eleventh segment longer than fourt-eenth. Small species. 

I include tw^o species here; they are evidently nearly allied to some of 
those of group A. 

B. omata (Mg.). Hind femora with about the basal two-thirds ochreous, 
the end black. Anterior femora with dark subapical rings; all tibiae with 
blackish rings before the middle. Front femora with one slender spine. 
Thorax dull black writh two very conspicuous w'hitish lines (w^hen seen from 
in front). Gland-rods of female as long as segments. Common. 

B. multiannulata (Strobl). Resembles B. ornata, but the hind femora 
are dark, with a subapical ochreous ring; black rings of tibiae broader and 
placed in the middle ; front femora without spine ; female abdomen without 
glands. Snailbeach, Salop, 1 S (Edwards). 

Group C. 

Hind femora ochreous, usually with a dark subapical ring ; hind tibiae 
largely ochreous. Halteres with ochreous stem and brown knob. Female 
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abdomen brownish to black, with three or four pairs of glands, female c]^ws 
toothed. Male antennae with the plume very slightly developed, eleventh 
segment shorter than or at most as long as the fourteenth. Rather large species, 
but male usually much smaller than the female. 

I recognise five British species in this group. They are evidently nearly 
allied to some species of Palpotnyia, e.g. P. lineata. 

B. annuiipes (Mg.). I follow Verrairs identification of this species, although 
our specimens do not entirely agree with Meigen’s description ; they have four 
scuta! stripes in the female (the middle pair close together) as in the next two 
sp^ies, and the scutellum is reddish, whereas Meigen mentions three soutal 
stripes and a grey scutellum. Front and middle femora of femede without 
dark rings; tibial rings not very dark and placed much before fhe middle. 
Front femora with 2-3 spines. Scutum brownish-grey, the Btri]M not con- 
spicuous. Female abdomen blackish. Male claspers slightly bifid at the tip. 
Rather common. The C. signatus recorded by Walker was this species. 

B. solstitiialis (Winn.) ( ? circumdata, Staeg. ; hydrophila, Baeff.). (Text- 
fig. 3d.) I consider this distinct from P. annuiipes (as here determined) on 
accoimt of the following differences : — All femora with a dark pre-apical ring ; 
tibial rings darker and broader, especially that on the hind tibia. Scutum 
greyer, the stripes darker and more distinct. Abdomen of female with traces 
of two longitudinal paler stripes (as described by Haliday for P. taeniata); 
gland-rods longer, the fourth pair better developed ; spermathecae with shorter 
necks. Male claspers tapering to a point. Our specimens differ from Staeger’s 
types in having the dark ring of the hind tibia broad, and from Kieffer’s 
description of solstitialis in having segments 12-14 of the male antennae longer. 
Rather common. 

B. sp. indet. Differs from the last two in having the dark rings of the tibiae 
in and not before the middle ; costa longer, reaching almost to above the tip 
of M 2 ] segments 13 and 14 of male antenna longer than segment 12; side 
pieces of hypopygium longer. Epping Forest, 1 (J (Edivards), 

B. xanthocephala, Goet. Femora and tibiae without dark rings; front 
femora with two spines. Female abdomen pale. Scutum without distinct 
stripes. Wood Walton Fen, Hunts., 1 (Edwards). 

B. rubiglnosa (Winn.) {nitidiventris, Goet.). Femora and tibiae without 
dark rings; first femora without spines. Female abdomen blackish; gland- 
rods as in P. solstitialis, but spermathecae more unequal in size. Scutum 
uniformly dark reddish brown, slightly shining; pleurae blackish, shining. 
My specimens differ from Winnertz’s description in having a very small tooth 
on each claw on the inner side ; I consider that Winnertz probably overlooked 
this in his type, and if so there is nothing to distin^ish nitidiventris from 
Tubiginosa. Castle Howard, Yorks. (Edwards) ; Three Bridges, Sussex 
(Verrall). 

Group D. 

Hind femora black at the base and the tip, broadly yellow in the middle. 
Halteres pale yellow. Female abdomen partly or wholly white, with one pair 
of glands ; claws toothed. 

I include three species here. 

B. taeniata (Hal.). According to Haliday’s description this is something 
like P. solstitialis, except that the hind femora are black at the base, halteres 
yellow, front and middle femora black except at the base ; female abdomen 
white, with an interrupted dark stripe down the middle, and a complete daric 
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stripe down each side. Front femora with two spines. I have seen no speci- 
mefLs answering to this description, and the species has not been identified by 
recent workers. Recorded by Haliday from near Belfast. 

B. nobiUs (Winn.). Scutum mainly rather light grey ; with a narrow dark 
brown stripe down the middle, less distmct in the male owing to the dark ground- 
colour. Anterior tibiae with a dark ring near the base, hind tibiae black with 
a broad yellow ring beyond the middle. Front femora with three spines. 
Wings not distinctly milky. Gland-rods of female abdomen as long as 4^ 
segments. Antennae of male with well-developed plumes, the eleventh seg- 
ment much longer than the fourteenth. Sexes similar in size. Hind tibiae 
of male bristly ; middle and hind femora in both sexes with 1-3 slender spines 
beneath. Abdomen of female all white. Castle Howard, Yorks. (Edwards)\ 
Slieve League, Donegal {Lamb), 

B. bicolor (Panz.). Resembles B. nobilis in colour, but the dark median 
stripe on the scutum is narrower ; front tibiae narrowly black at base and tip 
and with a black ring near the middle ; hind tibiae black at the base and tip 
only ; wings milky white ; femora all unarmed. Gland-rods as long as three 
segments. Male much smaller than the female ; antennae with the plumes very 
little developed, eleventh segment not longer than the fourteenth. Rather 
common. 
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Explanation of Plates XCI-XCII. 


Plate XCI. 

Wings of British genera of Ceratopooonidae. 

(Various magnifications. In each case the female wing is shown.) 

Fig. 1. Fordpomyia hr evipennis (Mcq.). 

2. Atrichopogon lucorum (Mg.). 

3. Dasyhdea holosericea (Mg.). Macrotrichia not shown. 

4. Ceratopogon niveipennisy Mg. 

5. C. (Isohdea) sociahilis (Goet.). 

6. Serromyia morio (Fab.). 

7. Monohelea tessellata (Zett.). 

8. Schizohelea leucopeza (Mg.). 

9. Stilobezzia gracilis 

10. Neurohdea luteitarsis (Mg.). 

11. Clinokdea U7iimaculata (Mcq.). 

12. Palpomyia semifumosay Goet. 

13. Dicrobezzia venusta (Mg.). 

14. Bezzia ornaia (Mg.). 

Plate XCII. 

Wings of British species of Culicoides. 

(Various magnifications.) 

Fig. 15. (7. parroti, Kieff. 

16. C. obsoletus (Mg.). 

17. C. vexans (Staeg.). 

18. C. winnertziy nom. n. 

19. C. circumscriptuSy Kieff. 

20. C. nubeculosus (Mg.). 

21. C. pictipennis (Staeg.). 

22. C. arcuaius (Winn.). 


23. C. pulicaris (L.) 

var. a. 

24. 

var. 6. 

25. 

var. c. 

26. 

var. d. 
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THE PHENOMENON OP MYKMECOIDY, WITH NEW EXAMPLES 

PROM CUBA 

By J. Gr. Myers and George Salt. 

With an Appendix by N. Banks and H. G. Barber. 

(No. 3, Studies from the Biological Laboratory in Cuba (Atkins Foundation) 
of the Harvard Institute for Tropical Biology and Medicine.) 

[Rea4 June 6th, 1926.] 

Plate XCIII and one Text-figure. 

In the vicinity of the Harvard Biological Station at Soledad, Cuba, the 
sweeping of miscellaneous bushes, whether in the lowlands or in the hills, 
almost mvariably produced numerous ants, among which none was more 
plentiful than the red and black Cam'ponoim planatm, the striking orange 
and black Pseudomyrma flamdula var. pazosi and the brown Pseudomyrma 
dongata var. cubaensis. In the same surroundings and not infrequently in 
the same petful one often found other arthropods resembling in the greatest 
detail one or another of these common ants. The resemblance was so perfect, 
in size, in colour, in markings and in behaviour that we were repeatedly 
deceived even when on the watch. We figure the spiders and insects 
concerned as examples in a discussion of the ethological * significance of 
myrmecoidy.* The recent and voluminous contributions by Heikertinger, 
Wasmann and other continental workers have received little attention from 
EInglish-speaking entomologists, and the time is perhaps opportune for a 
brief review. We may first briefly describe the ants and the animals which 
specifically resemble them, and then pass to a review of the theoretical 
implications. 

For determinations or for checking identifications we are indebted to the 
following authorities : Professor W. M. Wheeler for the ants, Mr. N. Banks 
for the spiders, Mr. H. G. Barber for the Lygaeids and Dr. G. A. K. Marshall 
for the weevil. Both Dr. Wheeler and Professor Poulton have also read the 
manuscript and criticised it helpfully. 

The Ants, and the Animals which specifically resemble them. 

(1) Camponofu^ planatm, Roger. 

This very common Cuban ant is frequently caught in the sweeping-net 
and may be observed, also abundantly, running upon the trunks and branches 
of trees, often with its abdomen bent forward and under its thorax in a peculiar 
manner. The coloration, as indicated at Plate XCIII, fig. 1, is distinctive 
and by no means usual. The gait is that quick and nervous run which one 
is impelled to characterise as ‘^busy,” and which is, moreover, too familiar 
to ne^ description. 

The commonest form resembling Camponoltts planatus is the identically 
coloured Clubionid spider, Myrm&cotypus cuhanus (Plate XCIII, fig. 2), 
described as a new species by Mr. Banks at the close of this paper. This 

* See Postscript. 
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spider occurs in the same ethological stations. The plate will show its great 
likeness in colour and in form to the above-mentioned ant ; but no illustration 
can indicate a third and very striking factor in the resemblance. The gait, 
namely, is indistinguishable from that of the ant, and the first pair of legs 
is engaged in palpating the substratum in a manner at once suggestive of 
the movements of an ant’s antennae. 

The second myrmecoid arthropod in this group is the weevil, Otidocejphalus 
poeyi, Chev. (Plate XCIII, fig. 3). As this beetle was taken only once, observa- 
tions upon it were necessarily scanty. From a field note it was found to walk 
“ very like an ant — only a little slower. The only weak spot is the beak, 
which is carried quite conspicuously in front ” (March 23rd, 1925). 

(2) Pscudomyrma elongata, Mayr, var. cubaensis, Forel. 

We have seen that while the form of Camponotus planatus is like that 
most commonly associated with the family, the coloration is distinctive 
(Plate XCIII, fig. 4). In the present genus the shape of the body is some- 
what specialised. A resemblance by another arthropod, to be perfect in 
this case, must then do more than follow merely the general ant-shape. The 
colours of the present species are brownish and obscure. Of the three ant 
species considered in this paper, the one under discussion is the commonest, 
occurring sometimes in such numbers as to cause considerable irritation by 
merely crawling upon one’s person. 

In coloration and in markings, and much more effectively in its elongate 
form, Pseiidomyrma cuhaensis is closely resembled by the small Attid spider, 
Synemosyna smith, Peck. (Plate XCIII, fig. 5). Both in this and in the 
preceding case it was noticed that small instars or individuals of the spider 
concerned, resembled small workers of the appropriate ant. Nevertheless 
there were indications that progress towards perfection of myrmecoidy accom- 
panied the growth of the spider. Like Myrmecotypus, Synemosyna had a 
most ant-like gait and used its first pair of legs in a very antenna-like manner. 

Another arthropod taken with Pseudomyrma ciibaensis and resembling it 
wdth deceptive closeness was the Lygaeid bug, Pamphantus mimelicas (Plate 
XCIII, fig. 6), described as new^ by Mr. H. G. Barber in the Appendix. Again 
the bearing of the living insect was strikingly ant-like. 

(3) Pseudomyrma flavidula, Sm., var. pazosi, Santschi. 

Here is an ant with a specialised, elongate form and a vivid orange and 
black colour pattern presenting an enisemble so distinctive (Plate XCIII, fig. 7) 
that there can be no question but that any resemblance to it can be effective 
only by being specific. 

The perfection of the likeness which has been achieved by at least two 
arthropods may be gauged from the figures and from the field notes made 
on the discovery of their subjects. “ .Amt-mimic association on undergrowth 
(shrubs and lianes) under trees of creek-bed. First beat a beautiful Lygaeid 
mi m ic of the common orange and black Pseudomyrma. Determined to see 
whether model in same situation. Beat again and got one, examined it alive 
in the net for some time and noted how exactly like it the bug had run. Put 
in alcohol and examined closely with lens, comparing it with the bug and to 
my great astonishment found supposed ant was an Attid spider. Beating 
same place obtained more bug-mimics and spider-mimics, and nymph of 
former. Finally, in a few hours’ beating along 20 yds. of creek got altogether 
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one sp. Lygaeid with its nymph, both mimicking same Pseitdomyrma, an 
Attid mimicking same ant and the model itself ” (Soledad, 6th March, 1^5). 

Thereafter we found the ant together with the spider and the Lygaeid 
more frequently, and attempted to secure a series of the two latter. But 
even after a week of such collecting we more than once rejected a supposed 
example of the “ ant ’’ from the net only to see it suspend itself at once by 
a silken thread. We did not once see any sign of direct relations between 
the ant and either the spider or the bug. Yet Reich ensperger (1925, p. 295) 
writes of Pamphantus elegantulus^ “ die nebst ihren Wirtsameisen unerkannt 
mitten aus dem Nest heraus gegriffen und an Dr. Santschi gesandt wurde; 
sie ist, wie mir Herr Dr. Bergroth kurz mitteilte, bereits friiher unter ahnlichen 
Umstanden an ihn gelangt, und sie besitzt in Farbe, Form und Grosse eine 
geradezu verbluffende Ahnlichkeit mit dem Wirt.” We took numerous 
examples but never one from a nest. 

The case of the spider (Plate XCIII, fig. 8) is especially interesting in that 
the form resembling Pi^eudcnnyrma jlavuhda pazosi and that mimicking the 
very differently marked Ps. cnhaensis are mere colour varieties of the same 
species, Synemosyna smith. Here is a case recalling that of some of the 
polymorphic Patulionidae, but occurring among some of the smallest 
arthropods from which mimicry phenomena have been recorded. 

The adult bug, Pamphantus eJegantulus^ Stal (Plate XCllI, fig. 9), is some- 
what handicapped as an ant-mimic by its hemielytra, though the difficulty is 
overcome to a certain extent by a method very common in Myrmecoid 
Heteroptera ; namely, the a})pearance of pale markings simulating a narrowing 
of the body where the ant-waist would be. This device is not, however, so 
effective as the actual thin waist of the Pamphantus nymph, which is thus a 
much better “ mimic ” of the same ant than is the imago. 

In both spider and bug the likeness to the ant in gait is very close, while 
the agreement in colour and pattern is nearly perfect. Professor Pmlton 
has drawn our attention to an interesting point in that whereas the bug 
“ mimicks ” the black eyes of the ant with its own eyes, the spider, with its 
optical organs in quite a different position, does so by means of long black 
spots and achieves the same end much more effectively. 


Discussion. 

That the above group of arthropods, consisting of three ants, three spiders 
of two different families, two bugs and a weevil— the latter six resembling 
the former three with such an exactitude of morphological and ethological 
• detail as to deceive more than once the fore-warned judgment of the entomo- 
logical collector — presents a very real problem in biology is a point which 
surely need not be laboured. We have tried to set out the facts in terms 
as non-committal as possible, in order to leave a free field for discussion. 

The explanation on the orthodox hypothesis of mimicry would ascribe the 
myrmecoidy of these unrelated animals to the influence of natural selection 
operating through the advantage accruing to ant-resembling forms in the 
struggle ifor existence. Theoretically this advantage might accrue in one or 
more of three ways; practically and experimentally it is extremely difficult 
to demonstrate it in any one of them. 

Wasmann, the veteran student of myrmecophily (1925) sees in myrmecoidy 
no biological significance unless the phenomenon is associated wdth the 
myrmecophilous habit. The well-known case of the Anthicid beetles, for 
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example, is not one of true mimicry since these beetles enter into no ethok^gical 
relations with the ants. True ant-mimicry, in Wasmaim’s opinion, is exhibited 
only in the resemblance of ant-guests to their host-species. Its function is to 
deceive the host-ant in order that the guest may either devour ants and brood, 
or pursue in or near the nest more peaceable occupations undisturbed by the 
former. Whether there is sufficient evidence to support such a theory of 
ant-mimicry is a question for those specialised in the study of ants and of 
myrmecophiles. Dr. W. M. Wheeler, whom we consulted upon this point, 
considers it at present an open question, but believes that another factbr, 
that, namely, of convergence or adaptation to s imil ar conditions, has received 
less attention than it merits. He would ascribe the cuticular texture and 
physogastric tendency of so many termitophiles to the same causes which 
have at least helped to develop them in the termites themselves, viz. the 
very peculiar environment, physical and organic, furnished by the interior 
of a termitarium. In the case of the myrmecophiles, much of the resemblance 
commonly attributed to mimicry, may be a direct adaptation to life among 
the ants, as Wheeler has noted in the following passage (1922, p. 626, in letter 
quoted by Mann) : — 

'' Wasmann, in dealing with the ecitophiles of the Neotropical and the 
dorylophiles of the Ethiopian Region, has elaborated hypotheses of mimicry, 
hypertely, etc., to account for the ant-like appearance of some of these insects. 
Mimanomma he regards as a case of hypertely — one in which the insect has 
become an example of greatly and uselessly exaggerated mimicry of its host 
(‘ iiber das Ziel hinausschiessende Mimicry ’). As it is rather importanjb that 
such speculations, which are easily excogitated in laboratories and museums, 
should not be left in undisputed possession of the field of theoretical biology, 
I advance another hypothesis which seems to me worthy of consideration. 
It is well known that bivouacking dorylines, and especially the species of 
Anomma^ form great masses, like swarming bees, with their long legs, antennae 
and bodies interlaced and enveloping the brood, booty, and guests. Long, 
slender insects like Mimanomrna and even those of Wasmann^s ‘ Trutztypus,’ 
which have the very opposite shape, being short and broadly rounded anteriorly, 
with rapidly tapering posterior end, would be beautifully adapted for forcing 
their way through and moving about in the forest of legs, antennae and bodies 
of the bivouacking ants, much as both very thin, long, insinuating and small, 
rotund, pushing people seem to be better adapted for shouldering their way 
through a crowd than people of average stature. Hence, the peculiarities 
of form referred by Wasmann to mimicry, hypertely, etc., may be really direct 
and useful adaptations to the very peculiar nest environment created hy the 
densely agglomerated bodies of their hosts. I have seen such conditions 
in ecitophile-containing artificial nests of our North American Eciion (Aoamaitis) 
schmiiti, Emery, and opacUhorax, Emery, and have no doubt that future 
observers will be able to make similar observations on Anomma and its 
guests. ...” 

But whatever the decision as to the ethological value of myrmecoidy to 
ant-guests, it is important to realise that this is only a small part of the 
problem. Many of the most striking cases of myrmecoidy occur, as probably 
in the Cuban examples discussed in the present paper, amon^ arthrojwdb 
which have not been demonstrated to enter into any ethological relations 
with the ants*; among animals dwelling together with so many diverse forms 
in the same ethological stations as to render any theory of convergence extremely 
improbable. 
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It may, we think, be said without fear of contradiction that most mimeticists 
consider other conceivable functions of m 3 rrmecoidy more important than 
those stressed by Wasmann, It is, in fact, far more plausibly maintained 
that the chief advantage of ant-mimicry lies in the protection afforded from 
the attacks of predaceous animals, a theory which brings myrmecoidy into 
line with other forms of mimicry as explained by the natural selection h}^- 
thesis. Even some ant-students, notably Donisthorpe, take this view, or 
at’ least carefully distinguish two kinds of ant-mimicry — that exhibited by 
ant-guests and that of insects having no direct relations with the ants. 
Heikertinger (1919) has followed Jacobi in calling these two forms of 
ant-resemblance, “ synoke Myrmecoidie ” and “ metoke Myrmecoidie ” 
respectively. In his numerous discussions of the theory of mimicry Heiker- 
tinger has suggested that the phenomena usually grouped under this head 
be classified into Mimesis, in which protection is attained by resemblance 
to some common feature of the organic or inorganic environment, i.e, by 
inconspicuousness, and into Mimicry in a restricted sense in which the same 
end is reached by the imitation of a dangerously armed or distasteful organism 
which is correspondingly “ warningly coloured,” i.e, by conspicuousness. In 
Heikertinger’s view, then, symoeketic myrmecoidy would correspond with 
myrmecomimesis (since its object is to pass unnoticed among the host-ants), 
while metoeketic myrmecoidy would be equivalent to myrmecomimicry (since 
its “ aim ” is to persuade a predator that the harmless mimic is a well-armed 
or distasteful ant). Wasmann (1925) has strenuously opposed both Heiker- 
tinger ’s terminology and the concepts which it is designed to express. We 
have already seen that he denies biological significance to metoeketic myrme- 
coidy and stresses the value of the contrasted kind. He further characterises 
the term “ mim esis ” as unnecessary. It is certainly unfortunate that however 
distinct the two terms are as substantives, in using them adjectivally we 
have only the one expression “ mimetic,” which at present is applied most 
commonly to forms w'hich resemble supposedly distasteful species and thus 
exhibit the phenomenon of mimicry in the strict sense. This is therefore a 
point in which the well-known Poulton terminology is preferable to the new 
scheme suggested by Heikertinger (1925 and earlier papers). 

The necessary support for the more popular theory that myrmecoidy 
serves to protect its exponents from predaceous enemies in general rather 
than from the ants themselves, lies in a demonstration that ants are immune 
from the attacks of predaceous enemies to a sufficient extent to render such 
relative imlnunity worth sharing. In the more general mimicry problem 
, Poulton and others have shown that predaceous arthropods display very 
little discrimination in the choice of prey. This applies to general feeders 
which are, of course, the only kind against which mimicry would conceivably 
act as a defence; for the activities of such specialised predators as many 
of the solitary wasps necessarily lie as far outside the range of the mimicry 
problem as do those of specific parasites. We therefore find considerable 
agreement that the devices of the mimetic insect are operative, if at all, against 
the attacks of vertebrate enemies. In the case of myrmecoidy the direct 
evidence that ants are in any way protected against insect-eaters appears to 
be almost laddng. Its extent has been indicated by Poulton (1924). On 
the other hand, data to show that these insects form a frequent and consider- 
able portion of the diet of many diverse vertebrates seem to be steadily 
accumulating (Heikertinger, 1919, 1923 a, 6, 1926; Bequaert, 1922). 

In commenting on the exhaustive treatise of Bequaert on the predaceous 



4S2 Messrs. J. G. Myers and G. Salt on 

enemies of ants, Poulton (1924) claims that^the very fact that ants are dominant 
insects, common and conspicuous and “ advertised by their communities as 
well as by their appearance ... in itself supplied the evidence of special 
defence that Dr. Bequaert apparently believed to be lacking.'* He further 
considers that the very facts of myrmecoidy, the great variety of means by 
which ant-resemblance is brought about and the modification of colour, form 
and behaviour which contribute to the result, all compel us “to believe that 
there is something advantageous in the resemblance to an ant, and that natural 
selection has been at work. The phenomena do not merely disprove all other 
suggested causes of change, but they constitute the most powerful indirect 
proof of the operation of natural selection " (Poulton, Z.c., p. Ixx, cited from 
a previous contribution). Such is the stoutest definition of the selectionist 
position. As a hypothesis it is logically perfect, but its discussion on theoretical 
grounds is rapidly approaching an impasse, or at least developing into a polemic 
in which the side one takes depends more upon one’s general philosophic 
views than upon the objective value of the available data. This is nowhere 
better shown than in the not infrequent use of the same facts by opposing 
sides in the discussion. Thus the hypertelic development of leaf-resemblance 
in certain Phasmids, where even the spots due to the attacks of specific fungous 
diseases are faithfully reproduced, has been variously interpret^ as unneces- 
sarily detailed and thus not producible by natural selection or as an example 
of the perfection attainable by the same agency. 

In the case of myrmecoid spiders, especially those dealt with here, though 
they cannot be considered myrmecophiles since they do not occur in the nests 
of the ants, yet we must not lose sight of the possibility that they prey on 
the ants. Thus Pickard-Cambridge (1898) writes of the nearly relat^ Myrme- 
cotyjms pilosus (P.-Cambridge) of Mexico, “ Mr. Smith has the following note 
on this species : ‘ Female in a leaf, in thick woods near a stream ; it was sitting 
on the point of the leaf with the front legs extended. A black ant resembling 
this spider is common in the same woods. According to my observations, 
these ant-like spiders eat only the species of ant which they resemble. . . ” 

In Cuba we did not observe any of the spiders feeding on the ants which they 
resembled, but we have very little data on any of their prey. 

Fulton (1918) dealing with quite another kind of predaceous myrmecoid, 
namely the Mirid bug, Pilophorus walshii, Uhler, found that in this case the 
mimic fed upon aphides and kept carefully out of the way of the model, while 
the ant attacked the bug if a meeting did take place. Fulton’s conclusion 
shows that he overlooked the possible protective value to the bug of a 
resemblance which might deceive vertebrate enemies ; for he remarks, “ In 
consideration of the poor visual powers of the ants and the helplessness of 
the aphids, it is hard to imagine how the striking resemblance of Pilophorus 
to the ants . . . can be of any value to the species either for protection or 
aggression. The only logical conclusion seems to be that the resemblance is 
purely accidental.” 

In conclusion, we are then warranted in asking for experimental evidence 
as to the ethological value of myrmecoidy and we may surely hope that this 
will come with the realisation that the ethological relationships of organisms 
are much more complex than anyone has yet visualised, and in the practical 
corollary, stressed by H^ertinger, that each case of myrmecoidy must be 
studied individually in field and laboratory on its own merits. Meanwhile 
the accumulation of the mere facts of myrmecoidy, as in the present paper, 
may help towards the eventual solution of the problem. 
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Those who have so far opposed the orthodox mimicry hypothesis in its 
explanation of the facts of myrmecoidy have, especially in the case of Heiker- 
tinger, been sufficiently negativist to attribute the phenomena in question 
to chance. Thus Heikertinger (1919) states that “ ant-resemblance is due to 
chance. By the laws of chance it would be more wonderful were there no 
ant-resemblance.” (Translation.) The same writer in 1923 (p. 178) remarks, 
‘‘ Es gibt eine Ameisenahnlichkeit, wie es tausendfache Aehnlichkeit in der 
Lebewelt gibt, die Ameisenmimikry aber ist eine Hypothese, fur welche alle 
Voraussetzungen in der Tatsachenwelt fehlen.” Finally, in 1925 (p. 289) he 
concludes, ‘‘ Die Ameisenmimikry ist effectiv tatsachengemass erledigt.” 

We may agree with Heikertinger that ants are dominant insects, and that 
it would perhaps be extraordinary if among the uncounted thousands of other 
terrestrial arthropods there were not some which “ happened ” to resemble 
ants; but when the likeness is so specific and so exact as in the examples 
figured in the present paper, however agnostic we may feel towards the orthodox 
mimicry hypothesis, we can hardly view with less incredulity an appeal to 
chance. Even a specific resemblance, did it affect form alone, or colour alone 
or behaviour alone, might conceivably be fortuitous, but when all three elements 
of agreement are combined in the same individual, occurring in the same 
stations as the form it resembles, and this not in one species but in most clear 
examples of myrmecoidy, “ one can only say.” of such an explanation “ as 
did the old orthodox Christian of the doctrine of atoms and fortuitous combina- 
tions, that it put upon the back of chance more than it could bear.” 

Appendix. 

Description of New Species, 

Myrmacotypus oubanus, sp. nov., described by N. Banks, with figure. 

Cephalothorax reddish-brown, faint brown marks in front of dorsal groove, 
mandibles and sternum paler, abdomen black on the shield, rather paler behind 
it, before middle with a band of white scale-like hairs, behind shield is longer white 
hair. Femora red-brown, hind pairs with pale stripe above, rest of legs paler, 
tarsi very pale. Cephalothorax rather more slender than in M, fuJigifwsus; both 
eye-rows nearly straight, A.M.E. much larger than others, A.S.E. smaller than 



Fio. \—Mi/rmecolypus cubanw, sp. nov. Male palpus. 


others, quadrangle of M.E. rather longer than broad, and as broad behind as in 
front, P.M.E. fully two diameters apart, almost twice as far from each other as 
from the equal P.S.E. Mandibles with two small teeth on posterior side. Maxillae 
long, truncate at tip, outer sides nearly straight, more than twice as long as the 
lip. 

Legs about as long as in M^fuliginosus, in male a little longer; with few spines, 
one above on each femur near middle, two or three below on tibiae, and one or 
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two below on metatarsi, the front tarsi scarcely two-thirds as long as the metatarsi. 
Abdomen as in If . /td^inosus, rather broader behind middle, on basal two-thirds 
with a large corneous smeld, broadly rounded behind ; venter with long pale hidr ; 
sternum slender, hardly as much so as in M. ful%gino8U8, 

Length, cephalothorax, 1-5 mm.; abdomen, 1*6 mm. 

One male and an immature female from Soledad, Cuba, 6th March {J. 0, 
Myers colL). 

Pamphantns mimetioas, sp. nov. (Hemiptera ; Lygaeidae), described by H. G. 

Barber, Roselle, N.J. 

Dark castaneous brown or fuscous, somewhat shining. Pronotum with a 
transverse white band between the two lobes ; corium with an elongate triangular 
basal white fascia occupying nearly one-half of the length but inwardly not quite 
reaching the clavus, ana also a small preapical whitish patch. Membrane with 
a sub-b^asal lacteous fascia followed by a transverse, somewhat lunate one. 
Antennae stramineous except at extreme base and apex. Margins of eu^etabula, 
posterior margin of metapleura, four marginal fascia of connexivum, bases of 
femora, the tibiae and tarsi, white. 

Head with the vertex rather flattened, one-third wider than long, a little wider 
than the posterior lobe of the pronotum, finely rugulose, anteriorly sparsely pilose. 
Eyes rather large, strongly projecting, the diameter of an eye nearly one-half 
that of the vertex. Ocelli widely separated, placed far back and close to the eyes, 
about five times as far apart as each from the eyes; post-ocular distance very 
short, the eyes almost in contact with anterior margin of pronotum ; antenniferous 
tubercles outwardly lightly prominent at apex, the lateral margin of this quite 
evidently longer than the post-ocular margin and about one-half the length of 
the first antennal segment. Antennae relatively short but longer than head and 
pronotum taken together ; basal segment short and stout, brownish at base, second 
and fourth subequal, the latter elongate spindle-formed, dusky at tip, third one- 
fourth shorter than second, widening towards apex. Bucculae very short, not 
reaching back of base of antennae. Rostrum rather short, reaching to a point 
midway between the anterior and intermediate coxae ; basal segment short, reaching 
just past middle point of head (remainder obscured). Pronotum elongate, some- 
what depressed, nearly one-third longer than head ; lateral margin lightly impressed 
within the lateral margin of the propleura; very sparsely pilose anteriony and 
laterally ; the two lobes separated by a shallow obtuse groove ; anterior lobe nearly 
quadrate, with the lateral margin lightly convex, twice as long as posterior lohe 
and somewhat narrower; collar absent, but along anterior margin furnished with 
two or three rows of coarse punctures, also two or three rows of punctures just 
anterior to the transverse groove ; between these two series of punctures the central 
impunctate disk is crossed by a median row and also a longitudi^l row of punctures ; 
posterior lobe anteriorly white and there coarsely punctate, posteriorly sparsely 
punctate; posterior margin lightly concave in the middle, narrowly bordered 
with white on either side. Scutellum as long as wide, coarsely punctate. Clavus 
fuscous, gradually widened posteriorly, provided with three regular rows of 
punctures ; commissure a trifle longer than scutellum. Corium with the costal 
margin scarcely expanded, lightly concavely arcuated opposite the centre of the 
commissure ; apex not quite reaching as far as the middle line of the membrane ; 
inwardly along the claval margin with one regular and one incomplete row of 
punctures, another row of punctures along the median vein posteriorly and con- 
tinued along the apical margin of the conum. Membrane not quite extended to 
the apex of the aMomen ; veins not distinctly elevated. Pro- and meso-pleura 
coarsely punctate ; metapleura finely punctate. Anterior coxae remote from the 
intermediate pair; all of the femora incrassate; somewhat clavate, l^e anterior 
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pair more robust, not extended anteriorly before apex of head, amted wkh a single 
tooth near middle ; tibiae pale, finely pilose ; hind tarsi with the basal segment a 
little longer than second and third together. Venter smooth, shining, impunctate, 
first three segments fused together, very finely pilose ; the lateral margins narrowly 
impressed. Genital segment swollen, rounded. The abdomen as long as the 
head and thorax taken together. 

Length 3*70 mm. 

Type : a single male from Soledad, Cuba, collected by Dr. J. G. Myers, 
March 13, 1926. 

Only a single member of this genus has hitherto been known, P. degantulus, 
St41, also described from Cuba, several specimens of which I have seen in the 
U.S. National Museum. In shape, both these species resemble members of 
the genus Ischnodemus, and are mimetic of certain ants, according to Myers. 
They do not appear related to any other forms of Myodochinae Imown from 
the United States. They were placed by Stal in the division or tribe Rhyparo- 
chromini. Besides the great colour distinctions mimeticus may be distinguished 
from deganiulus by the transverse groove of the pronotum being placed further 
back and the costae being more nearly parallel. 
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BO we deem it advisable to offer some justification for their use. “ Myrme- 
coidj,” since it means merely ant-rasemblanoe ” and thus oarri^ no tn^^iea- 
tion regarding eitilto the ongia or the use ’’ of such resemblance, has hisien 
used instead of “ wat-mimicrjr.** 

Ethology ’’ (St. Hilaire, 1869), oeoolo^ (Haeckel, 1866) and '^1^- 
nomics ” (Ray Lankester, 1889) form, as Wneeler has shown, a fan^ of 
synon ym s, to which the latest addition is ‘‘ behaviour ” (Lloyd Morgan, If^t- 
man, Wateon). For reasons of general appropriateness and priority we have 
used the first. 
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GENERAL INDEX 


A 

abdomirudis, HypaUalus, 

Ablepharipus podagriciis, 800, 808. 814, 828. 
abnarmia, Paeudocoenosia. 
acaciae, Bhamphua. 

Acamatua opaciihiyrax, 480. 

AccmuUus achmiUi, 480. 

AccMthadiaia, 207. 

AccnUhocrabro yagabundus, 800. 816, 828. 
accreia, Heaperia, 

€u:creia, Heaperia alveus, 
acmasopa, Eurytneloidea. 
acmaeopa, Laaioacopua. 

Acolaatua amytUaa, 288. 
acieon, Thymelicua. 
acieon, Tkymelinua. 
acuUc^ Oneaia. 
acuminaitLa, Charaxea fulveacens. 

Adela, 208. 

Adela virideUa, 20^ SSIO. 
adelaidae, Encaamia. 

Adelidae, 872. 

Adeljbocoriat 829. 

Adelphocoria norvegicua^ 828, 829. 
Adelphocoria raaeomaculaiua, 829. 
adenenaia, Powellian 
Adopaea, 16. 

Adopaea thaumaat 16. 
aduata, Charaxea aniiclea. 
aeaa^ Heaperia, 

Aides puncior, 252. 

aegon, Plebeiua. 

aemvla^ Sabatinca, 

aenea, Lauxania, 

aeneOt Sabatinca. 

aeroaua, Oymnoptemua. 

aeativa, Daayhdea, 

aeativa^ Empia. 

aethiopa, Atrichapogon, 

cLethiopa, K empia, 

aetna^ Heapena. 

aetna, Thymdicua. 

aj^ia, Amblidi^ua, 

oMnia, Mydaea, 

africanuSt Echinopicrogomphua, 

AgdUiOt 291. 

agamopayche, Sienocranua* 

Agriadea, HI, 

Agriadea coridon, 209, 210, 219, 225, 227, 280. 
Agriadea thetia^ 20^ 224. 

Agromyza euncktna, 816. 

Agramyea gyrana, 811. 

Agromyza puaiUa, 816, 827. 
agrorum, Bombua. 

Agrotia ypmlon, 198, 280, 201. 
ahmed, Slopp^ia, 
alaeer, Porcipomyia, 


alameda, Heaperia. 
alameda, PamphUa. 
aJbata, Reverdinia. 
albena, Heaperia. 
aWicinctua, Ephialtea. 
aJbifaacia, Encoamia, 
albilabria, Crabro. 
aJbilabria, Lindeniua, 
atbimanvs, Plaiychirua. 
cdbina, Heaperia malvae. 
albina, Heaperia malvoidea. 
albinervia, Empia. 
albipes, Bezzia. 
albipea, Phyiomyza. 
albipunctata, Hydrotaea. 
adbiaectum, Chlorion. 
albisectum, Spkex. 
aJbistriga, Heaperia. 
albitarais, Scatopae. 
alboclavata, Forcipomyia. 
albomarginalua, Sphaeromiaa. 
cdbostriclla, Al^a. 
aibovelata, Heaperia onopordi. 
alceae, Carcharodua. 
alceae, Erynnia. 
alceae, Spilothyrua. 
alceae, Syricktua. 
alceae, Urbanua. 
cUciodea, Niaoniades tagea. 
Al^ra, 312, 318. 

Alebra alboatrieUa, 824, 825. 
ali, PoweUia. 
aliphera, Eueidea. 
alneli, Zygina. 
alphabeticua, Rhizobiua. 
alpina, Heaperia. 
alpina, Heaperia malvae. 
aUemaia, Amblyacirtea. 
aUemata, AntyUia. 
althaeae, Carcharodua. 
aUkaeae, Erynnis. 
althaeae, Heaperia. 
althaeae, Spilothyrua. 
aUicdla, Heaperia alveus. 
aXveiformia, Heaperia aemUulae. 
alveoidea, Heaperia, • 
alveoidea, Heaperia aerraiutae. 
alveolua, Heaperia. 
alveolua, Pyrqua. 
dlvedlua, Syrxchtua. 
alveua, Heaperia. 

Amara famUiaria, 261. 
ambigua, Spilothyrua. 
ambiguua, Blepharipua. 
ambiquua, Ceratopogon, 
AmMyacirUa alternata, 240. 
Amb^ftylua (Mnia, 829, 
amenophia, Fowdlia adenenaia* 
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atnericana, BdoHoma* 
americanHSf Muschampia* 
arnica^ Lauxania, 
amoenus, Cvlicoides. 
amurensis^ Hesperia, 
amyntas, Acolastus. 
amyntas, PapUio, 

Anakempia^ 891, 407, 408. 

Anakempia minima, 407, 408. 
analis, Bryocharis. 
analis, Ctyptus, 

Anax parthenope, £01. 
anceps, Helina, 

Anchomenus oblongus, 207, 262. 
Anchytarsus, 885. 

Ancistrocerus trifasciatus, 805. 
ancorariiLs, Tackyporus, 
andalusiacns, DoluJiopus. 
andcdusica, Hesperia, 
andalusica, Hesperia malvae. 
anderschella, Mtcropteryx. 

Andrena darkeUa, 204. 
andromedae, Hesperia, 
angustaius, Lixus. 
angusins, Dryophilodes. 
anilis, Thereva. 
annulata, Theret'a. 
annulipes, Bezzia. 
annulipes, Chyliza. 
annulipes, Tachydromia. 
annvUtarsis, Sphaeromias. 

Anomma, 480. 

Anopheles bifurcaius, 817. 

Anothyreus lapponicus, 800. 
ansellica, Euxanthe. 
ansorgei, Charaxes. 

Anthocoridae, 258. 

Anihocoris nemorum, 250, 258. 

Anihomyia, 245, 802, 808. 

Anihomyia impuncta, 808. 

Anihomyia pluvialis, 809, 810. 

Anihomyia radicum, 808. 

Anihomyia scalaris, 817. 

Anthomyiidae, 245, 248, 249, 252, 804, 805, 
807, 808, 809, 822. 

Anthophila, 252. 

Anthrenus ocettifer, 281. 

Anthribidae, 286. 
anticlea, Charaxes. 
aniiopa, Vanessa, 
anlislia, Cymaenes silius. 
antonia, Hesperia, 
antonia, Bamburia. 
antoninus, Hespetw. 
antoninus, Thracides. 

Antyllis altemata, 284. 

AntyUis aurulenta, 284. 

Antyllis heUa, 284. 

Antyllis griseola, 284. 

Antyllis latipennis, 284. 

Antyllis setosa, 284. 

Antyllis togaia, 284. 

Antyllis variahilis, 284. 
anxius, Crossocerus. 

Apelma, 891, 892, 898, 898, 426. 

Apdma auroniUns, 8M. 

Apelma papUionivora, 898. 

Aphalara nebulosa, 824. 

AphelinuSf 818. 

Aphididae, 800. 


aphidum, Blepharipus. 

Aphiochaeta puticaria, 815. 

Aphiochaela rufipes, 8()8. 
aphrafuissa, Cosmo^ryx. 
api^lis, Palpomyia, 

Apidae, 252. 

A pirn, 207. 

Apion fuscirosire, 207, 261, 262. 

Apis rneUifca, 

Apodacra, 811^ 816. 
apoXlo, Pamassius. 
appendiculatus, Atrichopogon. 
appendictUatus, Kempia. 
approximata, Nisoniades tages. 
aprobola, AryyropUxe. 

. Araeocerus hndensis, 286. 
aragonensis, SloprrM proto, 
arbustorum, Eristalis. 
archytas, Hesperia. 

Arciia caia, 208, 209, 210, 215. 

Arctiidae, 210. * 
arcuatus, Cvlicoides. 
arcuatus, Syrphus. 
ardea, Thereva. 
ares, Prenes. 
argus, Plebeius. 

Argynnis jreiya, 51. 

Atgynnis pandora, 251. 

Argyroploce aprobola, 278. 

Aricia innocuus, 804. 

Aricia lucorum, 808. 

Aricia vagans, 804. 

Aristotelia naxia, 277. 

Aristotdia vicana, 277. 
armata, Fannia. 
armata, Homalomyia. 
armatus, Diomorus. 
armatus, Lindenius. 
armipes, Hydroiaea. 
armipes, Palpomyia. 
armoricanus, Hesperia, 
arrogans, Tachista. 
articulata, Tachydromia. 
arunceUa, Micropteryx. 
ascalaphus, Staphylus. 

Asilidae, 299, 807. 

Asiraca, 877. 

Asiraca clavicomis, 877, 879. 
assimilis, Tachyporus. 
asterodia, Powmia. 
asychis, Hesperia, 
atala, JSumaeus. 
aialanta, Pyrameis. 
atalanta, Vanessa. 

Atalopedes mesogramtna, 289. 

AUleomorpha, 19, 22, 48, 65, 87, 88, 108, 164. 
athalia, Melitaea. 
alhenion, Hedone, 

Atherix ibis, 817. 
atomus, Ooproporus. 
atra, Pachygaster. 
cUrata, Hesperia, 
atratus, Dcdichopus. 
atricapiUtis, M^imus. 

Atrichopogon, 891, 892, 898, 898, 899, 400, 409. 

Atrichopogon aethiops, 899. 

Atrichopogon appendiotUaius, 400. 

Atrichopogon bfunnipes, 400. 

Atrichopogon fuscus, 400. 

Atrichopogon hamiferusr 400. 
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Atrichopogon lucorum, 890, 400, 426» 
Atrkhopogon minuius, 400. 

Atrichopogon pavidus, 8M. 

Atrichopoffon rostratus, 400. 

AtricAopoffon syhaiicus, 400. 

Atrichcpoffon trifcucuUus, 400. 

Airiehopogon wtnnertzi, 400. 
tUripes, Ihlichoptis, 

(Uro^, Manduca, 

AUelabus curculionoides, 861. 

AUeva kysginieUaf 278. 

AUeva moneryihra, 278. 

Atteva sylpharis, 278. 
avcta, VerraUia. 

AugiadeSt 16. 

Avgtades comma, 16. 

Augiades sylvanus, 16. 
aurantiaca, Sabaiinca. 
auraius, EUampiis. 
auratus, Homalua. 
aureUa, Sabatinca. 
aureum, Simvlium. 
auficdUia maculiconiis, Syrphus. 
auricoUis, Syrphua, 
auricrinella, Epimariyria. 
auricyanea, Mnemonica. 
auronilena, Apelma. 
auruaineus, Scymnus. 
aurtuenia, AntyUis. 
australiae, Clambus. 
auatraliformia, Spilothyrua aWioeae. 
auatral%or, Carcharodus lavaiherae. 
australia, Cortkaria. 
australis, Erynnis alceae. 
australis, Hesperia, 
australis, Hesperia malvae. 
australis, Ochthebius. 
austroHssima, Carcharodus. 

Australoscopus, 206. 

Australoscopus whUei, 291, 292, 294, 295, 296. 

Automolus humilis, 281. 

autri-jovis, Forcipomyia, 

auiumnalis, Musca, 

avidus, Merodon. 

axillaris, Cimbex. 

azota. Char axes protoclea. 

azurea, Protocaliphora. 


B 

babarica, SabeUinca. 

Baccha dongaia, 823. 
baeticus, Spilothyrus. 
baJcanica, Hesperia serraiulae. 
hallotae, Hesperia alveus. 
haUeatus, Syrpihus. 
bardanae, Tephritis. 
bascUis, Phaonia. 
baaoches, Carystoides. 
basoches, Hesperia, 
basochesi, Carystoides. 
baumanni, Charaxes. 
beesoni. Conosoma. 

Belenois meseniina, 198, 199. 
beUa, AntyUis. 
beUieri, Hesperia. 
beUieri, Hesperia foulquieri. 
bellus, Novius. 

Belosioma americana, 860. 


beUi, Myscelus. 

Benibex, 251. 

Berts chalybeata, 810. 

Berts vaBaita, 810, 824. 

Bexzia, 891, 892, 898, 418, 414, 416, 421. 422, 
424. 

Bezzia atbipes, 428. 

Bezzia annulipes, 424. 

Bezzia hicolor, 41^. 

Bezzia calceata, 428. 

Bezzia circumdata, 424. 

Bezzia coracina, 

Bezzia flavicomis, 418, 422, 428. 

Bezzia flavi'pcdpis, 428. 

Bezzia wacilis, 428. 

Bezzia nydrophila, 424. 

Bezzia muUiannvlata, 428. 

Bezzia nigritula, 428. 

Bezzia nitidiventris, 424. 

Bezzia nobilis, 425. 

Bezzia omata, 422, 428, 426. 

Bezzia pygiM^, 423. 

Bezzia rubiginosa, 424. 

Bezzia solstiiialis, 418, 424. 

Bezzia spinifera, 428. 

Bezzia taeniata, 424. 

Bezzia tenebricosa, 428. 

Bezzia loinnertziana, 423. 

Bezzia xanthocephala, 424. 
bianor, Papilio. 
bicincta, Eurymeloides. 
hicolor, Bezzia. 
bicolor, Bryocharis. 
hicolor, Paragus. 
hieti, Bremeria. 
bieti, Hesperia, 
bifasciatus, Psocus. 
btforceps, LameUogomphu^. 
btfurcatus. Anopheles, 
btlineata, Dasyhelea. 
bilineaia, Hesperia malvae. 
bilineaia, Hydriomena. 
binaria, Drepana. 
hinolatulus, Hoplocryptus, 
binotatus, Stenotus. 
bioculata, SphodromanliH. 
bipunctata, Forcipomyia. 
bipunctata, Labidomyia. 
bipunctata, Thereva. 
bison, Bubas. 
blackbumi, Encosmia. 
blackbumi, Ilbumia. 

Blastobasidae, 278. 

Blastobasis cornmendata, 278. 

Blaslobasis crotosfUa, 278. 

Blepharipus ambtguus, 800, 812, 815, 824. 
Blepharipus aphidum, 818. 

Blepharipus capitosus, 800, 811, 312, 824. 
Blepharipus carbonarius, ^3. 

Blepharipus cetratus, 812. 

Blepharipus cinxius, 300, 812. 

Blepharipus aonager, 812. 

Blepharipus leucostoma, 800. 

Blepharipus UucosUmus, 298, 299, 809, 810, 
828. 

Blepharipus nigritus, 810. 

Blepharipus pubescens, 800, 810, 811. 
Blepharipus pubescens tnermw, 810* 
Blepharipus sambulicola, 811. 

Blepharipus uxUkeri, 800, 818. 
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hlepharoscelea, Ch^sotus, 
bocchoris, Hesperia, 
bocki, Hesperia zona, 
hoileii, Forcipomyia. 
botina, Hypolimnas. 

Boliiobius diatinctua, 174, 176. 
Boliiobius exoletus, 175. 
BolUcbius humeralis, 174, 176. 
Boliiobius morUicolaj 176. 
BolUcbius proximusy 176. 
BolUcbiua pygmaeua, 174. 
BolUcbius simlaensis, 174, 176. 
BolUcbius trinotatus^ 174. 

Bolla cupreicepst 240. 

BoUa cupreus, 241. 

Bombus agrorutn.y 205. 

Bonibus derhatneUua, 381. 
Bombus lucorum, 248, 262. 
Bombus variabilia, 206. 
bonfiliust Hesperia, 
bonfiliusj Vacerra. 
bonfilaii, Vacerra. 
boucheanuSf Dibrachya. 
houeti, Charaxes. 
brachialia, Palpomyia. 

Brachinua crepitans, 261. 
Brachiriaion, 806. 

Brachycera, 800. 
hrachyderes, Storeus. 
Brachypogon, 800, 301, 407, 408. 
Brachypogon vUioaus, 407. 
Bradycellus premium, 270. 
hrassicae, Hylemyia. 
hrasaicae, Pieria. 

Brassolidae, 867. 

Iraueri, Forcipomyia, 
brebisson, Oindanes. 
hrebisson, Hesperia. 

Bremeria, 12, 15, 17. 

Bremeria hieti, 12. 

Bremeria maculaia, 12. 

Brephos parthenias, 200. 
hrevicaudatus, Charaxes. 
hrevicomis, Doryloxenua. 
hrevicomia, Hobritya. 
brevicomia, Palpomyia. 
brevicomia, Scaiopae. 
brevicomia, SuximmerdameUa. 
brevipennis, Forcipomyia. 
hrevirostria, Thechia. 
brevis, Eniomognaihua. 
brisbanensis, Ochthebius. 
brunneicoUis, Coproporua. 
hrunneicollia, Tachinus. 
hrunnipea, Atrichopogon, 
brunnipea, Kempia. 
brutua, Charaxes. 
hrutua brvius, Charaxes. 
Bryocharia analis, 176. 
Bryocharia bicolor, 176. 
Bryocharia humeralis, 176. 
bryophagum, Scaphiaoma. 

Bubas bison, 261. 
buccaia, Oedoparaea. 
bufonivora, Jjucilia. 

Bungalotia polygius, iM. 
Buprestida^ 281. 
buUdi, Doryloxenua. 
buUeli, Termitodiscua. 
B3rthoBoopidae, 2S8. 


B3rtho80opmae, 280, 201. 
Bythoscopus, 2Wt 2^ 291. 
Bythoscopus lanio, 289« 290. 

c 


cacaliae, Hesperia, 
caeca, Hesperia cacaliae. 
caecuiiens, Chryaops. 
caecus, Hesperia aerratulae. 
caervlea, Onesia. 
caeaar, Lucilia. 
caeaena, Hesperia. 
ccLeaia, Mydaea. 
caia, Arctia. 

Calandra oryzae, 286. 
c -album, Vanessa, 
calcarata, Monohelea. 
calcaratus, Miria. 
calceata, Bezzia. 
calceata, Tachydromia. 
calcitrana, Stomoxya. 

Caligo, 8^. 

Caligo ilioneua, 861. 

Caligo iUionea, 861. 

Caligo illioneus, 861. 

Caligo illioneus illioneus, 861, 866. 

Caligo illioneus salt us, 861. 

Caligo oberon, 861. 

Caligo ieucer, 861. 
caUiarcha, Sabatinca. 

Calliphora, 245, 806, 306, 821. 

Calliphora erythrocephala, 240, 262, 307, 808, 

820, 821, i2&. 

Calliphora vomiioria, 262, 806, 821, 822. 
calliplaca, Sabatinca. 

Caloaoma, 251. 

Camilla, Limenitia. 
campealris, Pipunculus. 
campestris, Hhingia. 

Camponotua, 201. 

Camponotus clavipea, 205. 

Camponotua perihiana, 298, 204, 206. 

Camponotus planatua, 427, 428, 486. 

Camponotua teataceipea, 29^ 203, 204, 206. 

Camptocladiua, 826. 

canaliculaia, Forcipomyia. 

candidatua, Ceratopogon. 

candidalus, Sphaeromiaa. 

candiope, Charaxes. 

cxinicularia, Fannia. 

canicularia, Homnlomyia. 

capitoaua, Blepharipua. 

capUoaua, Crabro. 

caprotina, Goniloba. 

Capsidae, 268, 800. 

Capsua thunbergi, 810. 
cara, Cydmaea. 

Carabidae, 207, 261, 270. 

Carabus fesiivus, 206. 

Carabus lotharingus, 261. 

Carabus nemoralia, 262. 

Carabus scheidleri, 261. 

Carabus violaceus fvlgens, 205. 

Carausius moroaua, 206, 218. 
carbonarius, Blepharipua. 

Carcharodus, 10, 14, 16, 17, 168. 

Carcharodus alceae, 16, 168. 

Carcharodus cUlhaeae, 16. 
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Carcharodus aunUraliasima^ 168. 

Carcharodus lavaiherc^ li, 16, 17, 168. 
Carcharodiis lavatherae atigtrdliort 168. 
CarcharodiLs lavatherae rufeacens, 168. 
Carcharodiis malvae^ 16. 

Carcharodus tauricuSf 16» 17. 163. 
cardamines, EuchloL 
cardui, Hesperia, 
carduif Psammochares. 
carduif Pyrameis. 
cardui, Vanessa, 
carinifrons, Myiocera. 
carlinae, Hesperia, 
camaria, Sarcophaga. 
camiolica, Zygoma. 

Carphoiricha guUularis, 319. 

Carierocephalus, 16. 

Carterocephalus palaemon, 16. 
carthami, Hesperia. 

Carystoides bdsoches, 234. 

Carystoides hasochesi, 234. 

Carystus claudianus, 237. 

Carystus lucreiiua, 235. 
cashmirensis, Hesperia, 
casianeipminis, Coproporus. 
castor, Charaxes. 

Caiabomba pyrastri, 802, 303, 304, 820, 821. 

Catia otho, 230. 

Caiocala nupta, 208, 217, 230. 

Catopsilia, 193, 198. 

Cai^dia florella, 193, 198, 199. 
cavifrons, Clytochrysus. 

Cectdomyia, 315. 

Cecidomyidae, 318. 

Cecidonomus, 305. 

Cecidonomus initnicus, 305. 
centaureae, Hesperia. 

Center myopinus, 315. 
centralhispaniae, Hesperia alveus. 
centralUaliae, Hesperia alveus, 
cephalotes, Crabro. 
ceraca, Hesperia. 

Cerarnbyx cerdo, 810. 

Cerambyx scopolii, 204. 
ceramocausta, Dichdopa. 

Ceraiocolus, 800. 

Ceraiolophus, 409. 

Ceratopogon, 311, 380, 391, 392, 393, 390, 403, 
407, 408, 412, 423, 425. 

Ceratopogon ambitus, 396. 

CeraUypogon candidatus, 408. 

Ceratopogon communis, 407, 408. 

Ceratopogon crassinervis, 408. 

Ceratopogon edeniata, 408. 

Ceratopogon forcipatus, 409. 

Ceratopogon lacteipennis, 407, 408. 

Ceratopogon neglectus, 402. 

Ceratopogon nitidula, 409. 

Ceratopogon nitidulus, 408. 

Ceratopogon niiidus, 407, 

Ceratopogon niveipennis, 407, 408, 426. 
Ceratopogon perpusiUa, 409. 

Ceratopogon rubiginosus, 811. 

Ceratopogon signatus, 424. 

Ceralopogon sociabilU^ 407, 408, 409, 426. 
Ceratopogonidae, 389. 890, 391, 404, 425. 
Ceratopogoninae, 42^ 4M 
cercereua, Qelechia. 

Ceroopidae, 289, 291. 

cerdo, Cerambyx, 


cervarUes, Nisoniades tages. 
cespitis, Neuronia, 

Cetonia, 251. 

Cetonia floricola, 250. 
cetratus, Blepharipus. 

Chalarus, 313. 

Chalarus spurius, 327. 
chalyheata, Beris. 
chamomiUae, Cucullia. 
chapmani, Hesperia. 

Charaxes, 334, 835, 337, 339, 340, 842, 344, 
345, 848, 849, 351, 852, 353, 354. 

Charaxes ansorgei, 3^ 840, 842, 358, 354. 
Charaxes anticlea, 846, 847, 349. 

Charaxes anticlea adusta, 8^ 348, 353, 354. 
Charaxes haumanni, 333, 846, 849, 353, 354. 
Charaxes houeti lasti, 338. 

Charaxes hrevicaudatus, 345. 

Charaxes hrutus, 340, 342. 

Charaxes hrutus hrutus, 333, 839, 353, 354. 
Charaxes candiope candiope, 333, 336, 338, 
353, 354. 

Charaxes castor castor, 833, 338, 353, 354. 
Charaxes cithaeron, 3^ 337, 344, 358, 354. 
Charaxes cithaeron cithaeron, 345. 

Charaxes cithaeron kennethi, 345. 

Charaxes druceanus proximans, 333, 848. 
Charaxes etesipe, 334. 

Charaxes etesipe etesipe, 833, 847, 353, 354. 
Charaxes etesipe tavetensis, 338. 

Charaxes eiheocles, 346, 348. 

Charaxes eiheocles etheocles, 333, 349, 353, 354. 
Charaxes eupale dilutus, 338, 346. 

Charaxes fulvescens, 335, 336. 

Charaxes fulvescens acuminatus, 333, 335, 336, 
853, 354. 

Charaxes fulvescens fulvescens, 834. 

Charaxes fulvescens monitor, 333, 335, 336, 351, 
853, 354. 

Charaxes jasius epijasius, 333, 338, 3l4. 
Charaxes numenes, 339, 

Charaxes numenes numenes, 333, 343, 353, 354. 
Charaxes paphianus, 348, 349. 

Charaxes paphianus suhpallida, 833, 346, 354. 
Charaxes poUux, 336, 338, 340, 342. 

Charaxes poUux poUur, 3^ 342, 353, 354. 
Charaxes protoclea azota, 338. 

Charaxes saturnus, 338. 

Charaxes tiridales tiridates, 338, 345, 353, 354. 
Charaxes varanes, 334, 335, 336, 353, 364. 
Charaxes varanes vedogeses, 333, 334, 358, 354. 
Charaxes xiphares nandina, 344. 

Charaxidinae, 333. 

Chelonariidae, 385. 

Chelonarium lecontei, 385. 
chiopterus, Culicoides. 

Chironomidae, 300, 315, 389, 390, 391, 392, 408, 
417, 425, 426. 

Chironomus, 811, 814, 815, 390. 

CMol dipUrum, 313. 

Chloion digram, 813. 

Chlorion albisectum, 816. 
chlorocephala, Hesperia, 
chlorocephala, Staphylus. 

Chloropidae, 300, 818, 320. 

Chloropisca circumdata, 311. 

Chloropisca lineata, 819. 

Chlorc^ humilis, 829. 

Chloro^ hypostigma, 320. 

Chlorops lineata, 319. 
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Ckiorops rufina, 829. 

Chlofo^ taeniomM^ 823, 829. 

Ohhrops troaloajfies, 829. 

Chorisiow ttbialiSt 8B4. 

Chortopkila sepici^ 808. 

ChortofhUa truJiodactylay 824. 
chrysanthemi, Plagiognaihus, 
chryaargym^ SaboHnca, 

ChryaU cmnea, 800. 

Chrysoc?uamys cuprec^ 252. 

ChrysogdsUr, 802, 821. 

Chrywmda fucata, 261. 

ChryBomelidae, 2^ 
chryaomeliniis, Tachyporus. 

Ch^samyiOf 80^ 800, 816. 

Chrysomyia poUta^ 810, 811. 

Chrysops, 806. 

Chrysops caectUienSf 803, 821. 

Chrysops rdiekit 806, 821. 
chryaoaUmua, ClyiochrystLs, 

Chrysotimua moUiculus, 824. 

Chryaotua hlepharoaceUa, 311. 

Chryaotua cUipea^ 826. 

Chryaoiua gramineua, 811, 828, 827. 

Chryaotua auavia, 816. 
chuza, Parata, 

Chyliza^ 810. 

Chyliza anntUipea, 810. 
ciliata, Forcipomyia. 
cUipea, Chryaotua, 

CimJbex^ 229. 

Cinibex axiUaria, 205. 
cinaratt Heaperia, 
cincta, Phaonia, 
cinctua, Laiua, 
cineraacena, Thechia, 
cinxiua, Blepharipua, 
circuiter, Periclyaiia. 
circumdata, Bezzia. 
circumdcUa, Chloropiaca. 
circumacriptua, Culicoidea. 
ciraiij Heaperia. 

Ciaaeia puella, 281. 
cithaerony Charaxea. 

Clambua auatraliae, 280. 

Clambua aimaoni, 280. 

Clambua tierenaiay 280. 
clara, SpUogaater. 
daranda, Tachydromia, 
clarkella, Andrena. 
clarki, Pogonoacopua. 
clarua, Niaoniadea tagea. 
clauday Ethadomorpha. 
daudianuay Caryaiaa. 
dandianuay Heaperia, 
davicomUy Aairaca. 
davipea, Camponotua. 
davipea^ Crabro. 
davipeay Phyaoacelea. 
davipea. Trichina, 
deantheay Pyrrhopygopaia. 
deanthuay Heaperia. 
cUanthtLSy Pyrrhopygopaia. 

Clinohdeay 892, 808, 418. 

CUnohdea macvlipeay 418. 

Clinohdea unimaculatay 418, 426. 

CUnohdea variegata, 418. 
cloanthua, Pyrrhopygopaia. 
dypeatuay Thyreua. 

Clytochryaua, 290. 
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Clyiochryaua cavifrona, 802, 808, 880, 
Clytochryaua chryaoatomuay 868, i21. 
Clytoehryaua pianifronay 8M. 

Clytochryaua aaunderaiy 802. 

Clytochryaua aexcinetua, 802. 

Clytochryaua zonaiua, 802, 820. 

Coooinellidae, 286. 

Codocrabro leucoatomuay 881. 

Coenobiua apiaauay 286. 

Coenonympka pamjhUuay 209, 210, 211, 218, 
220, 221, 222, 228, 280. 

Coenoaia, 828, 824. 

Coenoaia lineatipeay 828. 

Coenoaia aexnoUUa, 810. 

Coenoaia tigHna leonina, 808. 

Coenoaia tricoioTy 826. 

Cdadenia dan, 288. 

Coladenia dan eacuay 288. 

Colaeniay 268, 265. 

Colaeniajuliay 268, 264, 265, 266. 

Coleoptcra, 16, 246, 248. 249, 258, 261, 270, 
829, 881, 887. 

Coliaa croceay 197. 

Coliaa eduaoy 198, 197. 
coUariay Tachinua. 
colobotoy Platynoia. 

Cdumbiaoga taiwanenaiay 878, 879. 
commay Augiadea. 
commoy Pamphtla. 
commay Urbicola. 
commendaUiy Blaatobaaia. 
commixlOy Heteromyza. 
communiay Ceratopogon. 
communiay Helina. 
commutabthay Rhypartda. 
compUiy Ephygrobia. 
concinna, Dicrobezzia venuata. 
concinnay Dohmiphora. 
ooncinnay Eupteryx. 
ccmcinnoy Phora. 
confluenay Pogonoacoptia myrmex, 
conicOy Sphecapata. 
conigera, Leucania. 

Conoaoma beeaoniy 179, 182. 

Cor^oaoma c-rujumy 180, 188. 

Conoaoma gracilcy 177, 178. 

Conoaoma immaculatumy 178, 179. 

Conoaoma maculicoUcy 181, 188. 

Conoaoma marginaiumy 178, 182. 

Conoaoma obacurevittatumy 177, 188. 

Conoaoma obacurumy 180, 182. 

Conoaoma ochraceuniy 18^ 188. 

Conoaoma parkeriy li%y 188. 

Conoaoma pediculariumy 180. 

Conoaoma piagiatumy 111, 

Conoaoma plagicUum unicohr, 176, 182. 
Conoaoma quadrifaaciatumy 180, 188. 

Conoaoma quadrimactUatumy 1^ 188. 
Conoaoma rufoguUatumy 178, 179, 188. 
Conoaoma auaccy 180. 

Conoaoma avbgracUcy 177, 178, 182. 

Conoaoma aubteataceumy 176, 182. 

Conoaoma teataceum, 176. 

Conoaoma iriaU^ 177, 182. 

Conoaoma variabile, 179, 180, 188. 

Conoaoma vittatuiUy 177, 182. 

Conoalethtia roaeuay 889. 
conaperaa, Heaperia aerratulae. 
conapicue teucer, Potamia. 
conyzacy Heaperia onopordi. 
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Copicetm Z77. 

copiosa, Schizoheiea, 

Coproporus aiomua^ 101. 

Coproporua brunneux^f 189, 100. 
Coproparus castaneipennist IM, 191. 
Coproporua cupr^icoUiaf 190. 

Coproporua faaciipennia, 191. 

Coproportia flavicornist 190. 

Caproparua himalayicua, 189, 190. 
Coproporua Kciiainua, 101. 

Ooproporua intermedins^ 189, 190. 
Coproporua laevigalust 191. 

Coproporua lotus, 180, 191. 

Coproporua melanarius, 190, 191. 
Coproporua minimus, 191. 

Coproporua monticola, 189, 191. 
Coproporua planus, 101. 

Coproporua ruficoUis, 190. 

Coproporua rufua, 191. 

Coproporua aanguinolentus, 190. 
Coproporua tachyporoides, 190, 191. 
Coproporua triangulus, 191. 
coracina, Bezzia. 

Cordyluridae, 262, 307, 322. 
coriaceum, Hedychridium. 
coriaceua, Tachinus. 
coriariua, Prionus, 
coridon, A'griadts, 

Cornelius, Euphyea, 

Cornelius, Ooniloba. 

Cornelius, Hesperia. 
coroUae, Syrphus. 
corruacans, Phalacrus. 
eorticana, Epiblema. 

Coriicaria australis, 281. 
corticicola, Forcipomyia. 
corticis, Forcipomyia, 
corvina, Muaca, 

Cosmopterygidae, 274. 

Coamopleryx, 270. 

Coamofderyx aphranassa, 274, 

Coasus, 243, 250. 
coikumata, Tachydromia. 

Crahro, 299, 305, 306, 310, 312, 315, 331. 
Crabro cUbilabris, 331. 

Crahro capUoaua, 330. 

Crabro cephalotea, 302, 303, 331. 

Crabro clavip^, 380. 

Crabro fwaoriua, 299. 

Crabro interrupiua, 805, 830. 

Crabro leucostomus, 331. 

Crabro varus, 306. 
crabro, Vespa, 

Crabronidae, 297, 298, 801, 381. 
crabronum, Ptychoneura, 
cramer, Hesperia, 
craasicomia, Symphoromyia, 
craaainervia, Cercdopogon, 
crasaipes, Forcipomyia, 
craaaipea, Falpomyia, 

Crenigomphus, 355, 857. 
crepitans, Brachinua, 
crihrariua, Thyraopua, 
cribraUoidea, TuHia teZaeUum. 
cribreUum, Favria, 
cribrdlum hybrida, Favria, 
oribrtUum incompleta, Favria, 
cribreUum bbacurior, Favria, 
cribreUum ieaaeUoides, Favria, 
cribreUum, Muachampia, 


crocea, Colias, 

Crocidosema plebeiana, 273, 277. 

Crocidosema synneurota, 276. 
crossleyi, Euxanthe. 

Crossocerus, 800. 

Crossocerus anxius, 800, 815, 826. 
Crossocerus elongatulus, 300, 815, 327. 
Crossocerus ovalis, 315. 

Crossocerus palmarius, 300, 814, 826. 
Crossocerus palmipes, 300, 814, 326. 
Crossocerus varius, 800, 814. 

Crossocerus wesmaeli, 300, 315, 326. 

croUma, Hesperia. 

crotona, Orses, 

crotospila, Blastobasis. 

c-rufum, Conosoma. 

crypsiddta, Gracillaria. 

Cryptarcha, 249, 260. 

Cryptarcha imperialis, 250. 

Cryptarcha strigata, 250. 

Cryj^ephalus labiatus, 329. 

Cryptus analis, 310. 
cubainsis, Pseudomyrma elongala. 
cubanxLs, Myrmecolypus. 

CvcitUia chamoviillae, 207. 

Culex, 317. 

Culex pipiens, 317. 

Culicidae, 262, 391. 

C7diciformis, Hybos. 
culiciformi<i, Trichotanypus. 

Culicoides, 391. 392, 393. 398. 401. 403. 425, 
426. 

Culicoides amoenus, 404. 

Culicoides arcuatus, 404, 406, 407, 426. 
Culicoides ckioptcrus, 404, 406. 

Culicoides circutmcriptus, 404, 405, 408, 428. 
Culicoides cunctans, 405. 

Culicoides eduardsi, 406. 

Culicoides fascipennis, 404, 405. 

Culicoides guttularis, 406. 

Culicoides lieliophilus, 404, 405. 

Culicoides impuncUttus, 408. 

Culicoides minutissimus, 398, 404, 405. 
Culicoides nubeculosus, 404, 408, 426. 
Culicoides obsolelus, 404, 406, 406, 426. 
Culicoides parrot i, 4^ 405, 426. 

Culicoides pictipennis, 404, 406, 426. 
Culicoides pulicaris, 404, 406, 425, 426. 
Culicoides pulicaris ocellar is, 406. 

Culicoides pumilus, 405. 

Culicoides punctaiicoUis, 408. 

Culicoides punctatus, 406. 

Culicoides puncticoUis, 406. 

Culicoides rieihi, 406. 

Culicoides saltans, 405. 

Culicoides sanguisugus, 405. 

Culicoides stigma, 404, 405. 

Culicoides varius, 406. 

Culicoides vexans, 404, 405, 426. 

Culicoides winnertzi, 404, 406, 426. 
cunaxa, Hesperia, 
cunctans, Agromyza, 
cunctana, Culicoides. 

Cuphopterus, 800. 

Cuphopterua dimidiatua, 316. 

Cuphopterus aerripes, 318, 828. 

Cuphopterua aignatus, 317, 828. 
cuprariua, Sargus. 
cuprea, Chryaochlamya, 
cupreiceps, Bella, 
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cupreuSf BoUa. 
cuprinicollis, Copropoms. 
Curculionidae, 207» 282. 
curculionoideSf Attelabus, 
Curtoneura, 802. 
cyanea, Chrysis, 

VyclopidtSf 16. 

Cyclopidcs lepeletieriiy 240. 
Cyclopidea palaemorit 16. 
Cyclopidea paniscvs, 16. 
Cyclopides sylvius^ 16. 
Cyolorhapha-Aschiza, 252. 
Cyclorhapha-Schizophora, 252. 
Cydmaea carat 285. 

Cydmaea diversat 285. 

Cydmaea pasillat 285. 
cylindricat Nemopoda. 
cylindricat Ptychoneura. 
Cymaenes siliust 238. 

Cymaenes silius aniiatiat 288. 
Cymaenes silius perichst 238. 
Cymames silius schausiit 238. 
cynarae, Hesperia. 

Cynips koUariy 318. 
cynipseat 8epsis. 

Cyphon fenestratiLSy 281. 
Cyrtidae, 300, 305. 

Cyrioneurat 311. 

Cyrtosiat 316. 

Cystomutilla rufwepst 305. 
Cyttalia griseipiht 284. 


D 

Dacus oleaet 316. 
dalmarit Hesperia, 
dalmanif Thespeius. 
damippcy Sarbia. 
dan, Colndenia. 
dan ejocuSt Coladenia. 
darwazica, Hesperia alpina. 

Dascillidae, 281. 

Pascilloidea, 385. 

Dosyheleat 328, 391, 892, 401, 402, 403, 425. 

Dasyhelea aestiva, 402. 

Dasyhdea hilineata, 402. 

Dasyhelea diplosis, 402. 

Dasyhelea dufouriy 402. 

Dasyhelea egeasy 402. 

Dasyhelea flatfijrons, 403. 

Dasyhelea flamventrisy 401, 402. 

Dasyhelea flavoscutellatay 402. 

Dasyhelea hippocctstani, 403. 

Dasyhelea holosericcay 401, 402, 426. 
Dasyhelea notata, 401, 402. 

Dasyhelea obscuroy 249, 408. 

Dasyhelea politay 401, 402, 

Dasyhelea pralensisy 402. 

Dasyhelea scuieUatay 401, 402. 

Dasyhelea sensualisy 402. 

Dasyhelea versicolor, 401, 402, 403. 
debilis, Bhizobius. 
debilisy Typhlocyha. 

Decadarchis, 270,- 271. 

Decadarchis pelotricha, 275. 

Decadarchis sphenacmay 275. 
decemguttaiay Epuraea. 

DecUaus molurisy 286. 
deformis, Rhytirrhinus. 


ddavayiy Hesperia. 

Delphacidae, 877, 879. 

Delphacodes neopropinquay 378, 880. 
deltozanclay Dichelopa. 
dentaUiy Kaltenbachia. 

Deraeocoris thunberyiy 319. 
derelictvsy Trichopitlus. 
derhameUuSy Bombus. 
dermay Ooniloba. 

Dermestidao, 281. 

Desiantha malevolenSy 284. 

Desmometopa m-nigrumy 316. 
detritay Mydaea. 

Dexia rusticay 253. 

Dexiidae, 253. 

Diaphorus latifronSy 819. 

Diastafa cl)scurellay 316. 

Dibrachys boucheanuSy 305. 

Dichelo^y 270. 

Dichelopa ceramocauatay 272. 

Dichelopa deltozanclay 272. 

Dichelopa exulceratay 273. 

Dichelopa honorandoy 272. 

Dichelopa iochorday 273. 

Dichelopa sericopisy 272. 

Dicrobczziay 392, 414. 

Dicrobezzia injintay 414. 

Dicrohtzzin mniuluSy 414. 

Dicrobezzia varipesy 414, 415. 

Dicrobezzia rciuistay 414, 415, 426. 

Dicrobezzia venusta conciiiruiy 414. 
didiusy Morpho. 
d ijform isy Sa prom yza . 
diffusa y Kpnraea. 

Dilophus tihialisy 205. 
diluiiory Tuitia gigas. 
dilutusy ('haraxes eupale. 
dimidiatusy Cuphopferus. 
dioclesy K crawl, 
diodes, Nisoniades. 
diodes, Tnmela. 

Diomorns armatus, 811, 318, 319, 830. 

Diomorus kollnri, 305. 
diomus, Powell ia. 

DurriCy 263, 265. 

Diovc vanillae, 263, 264, 266. 

Diploptora, 252. 

d i plosisy Das gh elea . 

Diptcra, 245i 246, 248, 249, 250, 251, 252, 255, 
258, 268, 297, 316, 317, 320, 821, 322, 823, 
324, 326, 327, 328, 329, 381, 389, 891, 426. 

dipterum, Chloi. 
dipierum, Chloio^i. 
disticta, Forcipomyin. 
distincta, Palpomyia. 
distinctdla, Celechia. 
distinctiiSy Boliiobius. 

Ditropidus inconspicuus, 286. 

Ditropidvs jacobyiy 286. 

Ditropidus Icntulus, 286. 

Ditropidus minutus, 286. 

Ditro'fidus striatopunctatvs, 286. 
divaricatus, Forcipomyia. 
diversa, C^maea. 
divesy Ecterrmius. 

Dixippus morosusy 205. 

Dohmiphora concinnay 316. 

Dolichopodidae, 262, 800, 823. 

Dolichopus, 809, 810, 316. 

Dolichopus andalusiacus, 323, 



Oeneral Index. 


445 


Dolichoptts atratiLs, 828. 

Dolichojma (Uripes, 828. 

Dolichojms pic%p^, 828. 

Dolich<ypu8 plumipes, 828. 

Dolichojms vitripennis, 823. 
doroxena, Sabatinea. 

Doryloxenus brevicomts, 172. 
Doryloxenus huUdi, 172. 

DoryloxentLs eutermiiis, 172. 
Doryloxenus hngesetosu^y 172. 
DoryloxentLs termiiophilus^ 172. 
Doryloxenns transfuga^ 172. 
Doryloxenus uxismanniy 172. 
douglasi, Typhlocyba. 
draudti, Myscelus. 

Drepana btnaria, 249, 253. 

Drepanidae, 258. 

dromust PoweUia. 

Drosophila, 207. 211, 214, 216. 
Drosophila graminum, 316. 

Drosophila melanogaster, 204, 206, 228. 
Drosophilidae, 240, 252. 
druceanus, Charaxes. 
drury, Hesj>eria. 

Diyinidae, 318. 

Dryophilodes angusius, 282. 
Dryo^ilodes sgualidus, 282. 
Dryopidae, 881, 385, 387. 
dujouriy Dasifhelea. 
dumeril, Hesperia, 
dumeriliy Faradros. 
duosignala, Hesperia carihami. 
duplicalOy Spilogaster. 

DyscopMlus porciusy 233. 

Dyscojihellus sebaldusy 233. 


E 

earns, Hesperia. 

Erhinopterogomphus, 355. 
Echinopterogomphus a fncanus, 856, 358. 
Eciton opacithorax, 430. 

Eciton schmitti, 430. 

Ectemnius dives, 300. 

Ectemnius guliatus, 800. 
edenUUa, Ceratopogon. 
edusa, Celias, 
edwardsi, CuJicoides. 
egeus, Dasyhelea. 

Egle radio uni, 308, 823. 
ekgans, Sphaeroinias. 

^elejgarUulus, Pamphanius. 
elisa, Hesperia. 

EUamjms auraius, 802, 310. 

EUeschodes tenuistriatus, 285. 
elongata, Baccha. 
elongaia, Pseudomyrma. 
ehngatulus, Crossocerus. 
elutus, Scymnus. 

Empididae, 800, 810. 

Empis, 804. 

Empis aestiva, 827. 

Empis aWinervis, 827. 

Empis tessellata, 822. 

Empis vitripennis, 826, 328. 

Empclis leai, 285. 

Encosmia, 2M. 

Encosmia adelaidae, 288. 

Encosmia albifascia, 283. 


Encosmia hlaclcburni, 283. 

Encosmia ventralis, 1^2. 
enervata, Hesperia armoricanus, 
Entomognathus brevis, 320, 820. 
eodora, Sabatinca. 

Epamaebus ziczac, 284. 

Ephemeridae, 800. 

Ephialtes aJbicinctus, 303. 
ephippium, Palpomyia. 

Ephygrobia compta, 816. 

Epiblema coriicana, 328. 
epimachia, Myscelus. 

Epimartyria, 878. 

Epimartyria auricrinella, 375. 
epimetheus, Reverdinia staudingeri, 
Epinephele jurtina, 200. 

Epinephele tithonus, 222. 
eppiphiger, Hemianax. 

Epuraea, 240, 250. 

Epuraea decern guttata, 250. 

Epuraea diffusa, 250. 

Epuraea variegafa, 250. 
equestris, Musca. 

Erebia goante, 210, 211. 

Erebia lappona, 200, 228, 230. 
erebus, N isoniades pelias. 

Ergatis faber, 316. 
ericetorum, Orthotylus. 

Erigone radicum. 321. 

Eriocrania, 371, 374. 

Eriooraniidae, 374. 

Eriothrix rujomaculaia, 321. 

Eristalis, 321. 

Eristalis arbuslorum, 321. 
erosus, Sysiasea. 
crosus, Urhanus vetus. 
errans, Phaania. 
erraiica, Eolostira. 
erraiica, Phaonia. 
erucaruni, Tachina. 

Erynnidi, 10, 11, 14, 16, 16, 163. 
Erynnis, 14, 18, 16, 17, 163. 

Erynnis alreae, 11, 14, 15, 16, 17, 163. 
Erynnis alceae australis, 163. 

Erynnis alceae fulvoc arms, 163. 
Erynnis alceae trip<lina, 163. 

Erynnis althaeae, 11. 

Erynnis gemina, 163. 

Erynnis griseofulva, 163. 

Erynnis lavatherae, 11. 

Enjnnis ^nagnaustralis, 163. 

Erynnis maliKie, 16, 163. 

Erynnis praeaustralis, 163. 

Eryphanis, 360. 

Eryphanis polyxena, 367, 360. 
erythrocephala, CaUiphora. 
erythrocephala, Palpomyia. 
erythrophthalma, Hhamphomyia. 
eschericki, Termitodiscus. 
eiesipe, Charaxc'i. 

Etbadomorpha clauda, 284. 
etheocles, Charaxes. 

Euhrianax, 885. 

Eubriinae, 885. 

Eiichhi cardamines, 209, 220, 230. 
Eucosmidao, 278, 276. 
eucrate, PoweUia sertorius. 

Eudamus eurycles, 231. 

Eudamus formosus, 237. 

Eudamus ganna, 281. 
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Eudamus metopkis^ B81. 

Eueidea, 268. 265. 

Eueidea alijihera, 268. 265. 266. 
Eufdrcipomyuh 898. 897. 

Eumaeus aiala, 209. 220. 
eupale^ Charaxes, 
eupatorii, Pierophorus. 

Euphtieddra, 852. 

Euphyes comdiust 288. 

Eupteryx concinna, 825. 

Eupteryx pulcheUus, 8^. 
eurycles, Eudamus, 
eurycles, Goniurua. 
eurydeSt Hesperia. 

Eurymda, 289. 

Eurymela fenestrata, 290. 

Eurymelias, 280, 298. 

Eurymelias hyacinlhus^ 290. 298. 
Eurymelinae. 289. 290, 291. 298. 
Eurymelini, 289. 

Eurymdoides, 289. 292. 298. 
Eurymdoides acmaeops, 295. 
Eurymeloides hicincta, 298. 
Eurymeloides lenis^ 208. 

Eurytoma nodularis^ 805. 

Eudalomyia feativa, 810. 

Euatalomyia hUaria, 808, 804, 805. 
eutermitia, Doryloxenua. 

Euxanthe, 884, 858. 854. 

EnxarUhe ansMica^ 883, 851, 858, 854. 

EvxarUhe crosaleyi, 852. 

evanideSt PotveUia. 

exUia, Microberosiria. 

exoleiua, Bolitobius. 

exaora, Neaoacopa. 

extenaa, Hesperia alveus. 

extenaa, Hesperia armoricanxia. 

extenaa, Hesperia carlinae. 

eztenaa, Hesperia foulquieri. 

extenaa, Hesperia fritillum. 

extenaa, Hesperia aerratulae. 

extricalus, Tachydromia. 

exxdans, Zygaena. 

exulcerata, Dichelopa. 


F 

faber, Ergaiia. 
fabreaaei, Hesperia. 
fdUax, Mnesarchaea. 
familiaria, Amara. 

Fannia, lUb, 808. 

Fannia armaia, 808. 824. 

Fannia canicularis, 817. 

Fannia inciaurata, 817. 

Fannia kawarzi, 22^ 

Fannia manicata, 252. 824. 
Fannia polychaeia, 811, 828, 824. 
Fannia acalaria, 817. 

Fannia aimilia, 824. 
fasciata, Hesperia carlinae. 
fasciata, Hesperia centaureae. 
faaciaia, Hesperia freiia. 
fasciata, Hesperia nuuvae. 
fasciata, Hesperia mcUvoidea. 
faaciaia, Sapromyza. 
fasciata, Sphaeromiaa. 
faaciatus, aphammias. 
fasciipennia, Coproporus, 


fascipennis, Culicoides. 
fcuhioseOa, Mnemcsiica. 

Favria, 12, 15. 18. 158. 165. 

Favria eribrellum, 2. 10. 12, 15» 46. 41. 154 
155, 156, 158. 159, 160, 161. 165. 

Favria eribrellum hybridc^, 165. 

Favria eribrellum incompleta, 160. 165* 

Favria cribreUum obscurior, 165. 

Favria cribreUum tesseUoides, 160, 161. 165. 
Favria gigaa, 12. 

Favria nobUis, 12. 

Favria nomas, 12, 40. 41. 

Favria ieaseUum, 12. 
femoraia, Serromyia. 
fenestrata, Eurymda. 
fenestrata, Sloperia. 
ferruginea, Peupomyia. 
ferrugineua, Rham'piua. 
feativa, Euatalomyia. 
f estiva, Noctua. 
feMivna, Carabua. 
ficus, Homotoma. 
filipendulae, Zygaena. 
fischer, Hesperia, 
fischeri, Thracidea. 
fiava, Neomalaxa. 
flava, Phytomyza. 
flaveola, Liriomyza. 
flaveacena, Tipula. 

Jlavicomia, Bezzia. 
fiavicomia, Coproporus. 

Jlavicomia, Microchryaa. 
flavidula, Pseudomyrma. 
flavifrona, Daayhelm. 
fiavifrona, Scymnua. 
fkmpalpia, Bezzia. 

Jlavipennia, Lucilia. 
flavipes, Hilara. 
flavipes, Medeierua. 
flavipes, Palpomyia. 
flaviroatria, atiUiezzia. 
fiaviventris, Daayhdea. 
flavolaterus, Scymnua. 
flavomaculatua, Olobicepe. 
flavoacuteUata, Daaykelea. 
flavovitiata, Hesperia. 
flavoviUaia, Padraona. 
floccif^, SpUothyrua. 
floralia, Meigenia. 
floreUa, CatopaUia. 
floricoln, Cetonia. 
forcipatua, Ceraiopogon. 

Forcipimyia, 891, 892, 898, 896. 897, 898. 899. 

401.408.426. 

Forcipomyia alacer, 897. 

Forcipomyia alboelavata, 894. 

Forcipomyia autri-jovis, 897. 

Forcipomyia himinctata, 8^ 895, 896. 
Forcipomyia boleti, 895. 

Forcipomyia braueri, 895, 806. 

Forcipomyia brevipennia, 898, 894, 895. 896, 

402.426. 

Forcipomyia canaliculaia, 894. 

Forcipomyia cUiata, 894. 895. 

Forcipomyia corticicdla, 897. 

Forcipomyia coriicis, J®7. 

Forcipomyia crassipes, 897. 898. 

Forcipomyia diaticta, 896. 

Forcipomyia divaricates, 897. 898. 

Forcipomyia frutetorum, 8M. 
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Fordptmyia amicvlatus, S96. 
Fcfe%pomgia haUerata, 897, 
Foroipomjfia hirtipennU, 

Foro^pomyia haUenbachi, 896, 897. 
Forcipomj/ia UUeralUt 806. 
Forcipomyia latipalpia, 897. 
Forcipomyia murina^ 898. 

Forcipomyia tnffmiecophila, 896, 897. 
Forcipomyia 896, 88^ 896, 896. 
Forcipomyia pallida^ 8M. 

Forcipomyia pdluotris, 898. 
Forcipomyia papilionivora, 898. 
Forcipomyia picea, 896, 897. 
Forcipomyia pukJvriihorax, 896, 496. 
Forcipomyia radicicola, 896, 897, 496. 
Forcipomyia reguttLs, 89b, 897. 
Forcipomyia tenuisqvama, 896, 896. 
Forcipomyia titiUans, 897, 898. 
Forcipomyia trichoptera, M6, 896. 
Forcipomyia tricho^erus, 806, 896. 
Forcipomyia vexans, 304. 

Formica ftisca, 896. 

Formica rufa, 897. 
formotus, Ewdamus. 
fctrmo&us, Paradros. 
fossorius, Crabro. 
foulfmicri, Hesperia, 
fraguia, Hesperia serratulae. 
freija, Argynnis. 

Jrtija, Hesperia. 

frit, Oscinis. 

fritiUans, Hesperia. 

fritiUarius, Hespe^. 

frUiUum, Hesperia. 

friUillum, Hesperia. 

fnUetorum, Forcipomyia. 

fucata, Chrysomela. 

fucata, TuUia nobilis. 

fug<^, Hylemyia. 

fugitivus, Hoplocrypiits. 

fmgens, Carabus vtolaceus. 

fhi^oroidea, 877. 

ftUiginosus, Mymiecotypus. 

fulva, Palpomyia. 

fulva, Spdothyrus. 

fulvescens, Charaxes. 

fulvescens, Charaxes fulvescens. 

fidveacens, Spilothyrus. 

fulvipinnulis, Spiloihyrus. 

fulvissima, Spilothyrus stauderi. 

fulviventris, PlatyMrus. 

fulvocarens, Erwnis alceae. 

fultfoinsp&rsa, Hesperia artnoricanus. 

fulvosaiura, Sloperia proto. 

fulvotincta, Hesperia onopordi. 

fulvoviUatus, Hesperia. 

fumatus, Tagiades. 

funginus, Hesperia. 

fusca, Formica. 

fusca, Hesperia. 

fusca, Lerodea. 

fusca, Megistias. 

fusoa, Mnesarchaea. 

fttscirostre, Apion. 

fuseus, Airichopogon. 

fuscus, Kempia. 

fuseus, Pipunculus. 

fusous, Pooonoscopus. 

fuseus, Tdephorus. 


G 

gahani, Psyohenoides. 
galaciites, aeaperia. 
galba, Powdlia. 
ganna, Eudamus. 

Gastrophilus, 907, 914. 
Oastre^Uus irUestinalis, 906. 
gavamiensis, PoweUia sertorias. 
Oegenes, 940. 

Oegenes hotteniota, 940. 

Oegenes lettersiedti, 940. 
G^ia, 911. 

Oelechia cercereUa, 977. 

Oelechia distincteUa, 906. 
Gelechia gnaihodoxa, 977. 
Oelechia protozona, 977. 
Gelochiadae, 974, 977. 
gemina, Erynnis. 
geniculatus, Forcipomyia. 
geniculaius, Pipunculus. 
Geometridae, 910. 

Qeoryssidae, 885. 

Oeotrupes stercorarius, 961. 
germanica, Vespa. 

Oermarica liUiputanay 981. 
Geron gibhosus, 816. 
geron, PoweUia. 
gibhosusy Geron. 
gibbosus, Henops. 
gibbosusy Ogcoaes. 
gibbosusy Oncodes. 
giganteOy Ramburia antonia. 
gigaSy Favria. 
gigasy Muschampia. 
gigaSy Sloperia proto, 
gigasy TuUia. 

Oindanes brebissouy 241. 
glaucolausy PapUio. 
glauctLSy Tabanus. 

Glenoleon pulchellus, 267. 
Olobiceps jlavomaculalusy 819. 
gnaihoaoxay Gelechia. 

.goantCy Erebia. 
godart, Hesperia, 
godartiy Lycos. 

Gomphid^, 856. 

Gom^usy 857. 
gonager, Blepharipus. 

Goniloba caprotinoy 935. 
Goniloba comeliusy 988. 
Goniloba dertnOy 984. 

Goniloba hemeleriusy 238. 
Ooniurus euryc^, 981. 
Oorgopas virtdicepsy 941. 
gothicoy Taeniocampa. 
Oracilariay 970. 

Gracilaria crypsideltOy 976. 
OracUaria hilaropsisy 274. 
Graoilariadae, 974. 
graciley Conosoma, 
gracilis, Bezzia. 
gracUiSy PotveUia setiorius. 
gracilis, Stilobezzia. 
graect^ Hesperia nuUvae. 
gramineus, Chrysotus. 
graminicida, PerkinsieUa. 
graminum. Drosophila, 
graminum, Scaptomyza. 
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grandist Hesperia, 
grandis, Hesperia alveus, 
gratiosa, TypJUocyha. 
grisea, Hammomyia. 
grisea, SpUothyrus haeiicus. 
griseipUa, CyUalia. 
griseofulva, Erynnia. 
griseoUiy AntyUis. 
grosaipes, P^pomyia. 
gvadarrarnenaist Powellia aertorius. 
gvMatuSf Ectemniua. 
guttularia, Carphotricha. 
guttularist Culicoides. 

Oymnoheleat 390. 

Oymnoptemua aeroaust 333. 

Gymnosoma rotundcUum, 316. 
gyrans, Agromyza. 

H 

HdbrUis hrevicomist 810. 

Hadena thalassina, 209. 

Haematopota pluvialisy 306, 308. 
hafnerit Hesperia sidae. 
halia^ llbumia. 

Halirtus, 204, 308. 

HaUia, 168. 

HaUia marloyiy 14. 
halteratay Forcipomyia. 

Halticidae, 320. 
hamaddpJiat Muesarchaea. 
hamifemSf Airichopogon. 

Hammomyia grisea^ 817, 827. 

Harmologa, 271. 

Harmologa miserana, 271. 

Hasora schdnherTf 233. 

Hasora achoenherrij 233. 

Hebecnema umbraticot 324. 

Hecamede laieralia, 316. 

Hedone athenion, 238, 239. 

Hedychridium coria^eum^ 819, 330, 331. 
Hdichus, 385. 

Helichus lithophUuSf 385. 

Heliconius, 263, 264, 265, 266, 369. 

Heliconius hydarust 263, 266. 

Helina anceps, 321. 

Helina communis, 323. 

Helina impuncta, 808, 314, 321. 

Helina quadmm, 808, 317, 322. 
heliophUus, Culicoides. 
hellas, Powellia. 

Helmidae, 385. 

Helophilus pend ulus, 303. 
liemelerius, Ooniloba. 

Hemianax eppiphiger, 201. 

Hemiptera, 246, 250, 300, 312, 315, 319, 434. 
Hemiptera-Hetoroptera, 258. 

Hemiteleomorpha, 19, 21, 72, 88, 96, 108, 108, 
115, 163. 

Henops gibhosus, 804. 

Henops margtnatus, 304. 

Hepmlidae, 210. 

HepiaitLs humicli, 210, 226. 
herrichii, Hesperia fritillum. 

Hesperia, 1, 4, 5, 10, 12, 14, 15, 16, 17, 18, 20, 
21, 28, 26, 27, 32, 86. 38, 40, 44, 46, 65, 61, 
62, 71, 84, 91, 106. 120, 123, 168. 

Hesperia accrela, 33, 34, 38. 

Hesperia aeas, 2^. 


Hesperia aetna, 239. 

Hesperia alameda, 289. 

Hesperia albens, 164. 

Hesperia albiatriga, 21, 163. 

Hesperia alpina, 12, 19, 21, 163, 164. 

Hesperia alpina darwazica, 163. 

Hesperia aUhaeae, 164. 

Hesperia alveoides, 98. 

Hesperia alveolus, 163, 164. 

Hesperia alveus, 1, 12, 19, 20, 21, 22, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 37, 38, 41, 62, 65, 66, 
68, 75, 87, 96, 97, 100, 101, 105, 108, 109, 110, 
111, 112, 118, 114, 115, 116, 117, 118, 119, 
120, 121, 122, 128, 124, 125, 127, 130, 131, 
133, 134, 135, 188, 164. 

Hesperia alveus accreta, 116, 117, 118, 121, 122, 
164. 

Hesperia alveus aUicola, 122, 164. 

Hesperia alveus hallotae, 122, 164. 

Hesperia alveus centralhiapaniae, 116, 118, 119, 
164. 

Hesperia alveus centralitaliae, 119, 121, 164. 
Hesperia alveus externa, 115, 118, 122, 164. 
Hesperia alveus grandis, 164. 

Hesperia alveus iliensis, 164. 

Hesperia alveus jurasaica, 121, 164. 

Hesperia alveus Imeolata, 122, 164. 

Hesperia alveus reverdini, 121, 164. 

Hesperia alveus ryffelensia, 87, 120, 123, 164. 
Hesperia alveus scandinavicus, 122, 123, 164. 
Hesperia alveus serratulaeformia, 122, 164. 
Hesperia alwus serraluloiies, 122, 123, 164. 
Hesperia alveus aifanicus, 116, 164. 

Hesperia alveus suffusa, 122, 123, 164. 

Hesperia alveua trebevicensia, 121, 164. 

Hesperia amurensia, 163. 

Hesperia andalusica, 164. 

Hesperia andromedae, 12, 19, 21, 47, 49, 50, 52, 
58, 54, 55, 56, 57, 59, 60, 71, 115, 163. 
Hesperia andromedae persevs, 53, 54, 163. 
Hesperia andromedae reducta, 54, 163. 

Hesperia anUmia, 12, 17, 61, 62. 

Hesperia antoninus, 234. 

Hesperia archytas, 235. 

Hesperia armoricanus, 19, 22, 27, 28, 29, 30, 31, 
32, 84, 87, 38, 87, 88, 89, 90, 104. 108, 112, 
113, 114, 121, 123, 124, 125, 126, 127, 128, 
129, 130, 181, 184, 161, 162, 164. 

Hesperia armoricanus enervata, 127, 164. 
Hesperia armoricanus extensa, 127, 164. 
Hesperia armoricanus fulvoinspersa, 126, 164. 
Hesperia armoricanus onopordijormis, 126, 127, 
164. 

Hesperia armoricanus peraica, 126, 164. 
Hesperia armoricanus reverdini, 164. 

Hesperia asychis, 12. 

Hesperia atrata, 164. 

Hesperia australis, 164. 

Hesperia hasoches, 234. 

Hesperia heUieri, 29. 

Hesperia hieti, 21, 168. 

Hesperia hieti yunnana, 163. 

Hesperia hocchoris, 12. 

Hesperia bonfilius, 235. 

Hesperia hrebisson, 241. 

Hesperia cacaliae, 7, 12, 19, 21, 49, 50, 52, 53, 
56, 57, 58, 59, 60. 65, 115, 163. 

Hesperia coMliae caeca, 58, 163. 

Hesperia cacaliae reducta, 59, 163. 

Hesperia caesena, 235. 
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Hesperia cardui, 168, 840. 

Hesperia carlinae, 9, 19, 82, 36, 37, 57, 58, 88, 
* 89, 95, 96, 108, 103, 104, 105, 106, 107, 108, 
109, 110, 111, 115, 164. 

Hesperia carlinae eoctensa, 105, 106, 164. 
Hesperia carlinae faaciata, 106, 164. 

Hesperia carthamx, 4, 18, 19, 21, 61, 62, 64, 65, 
66, 67, 68, 69, 70, 71, 80, 81, 82, 96, 100, 118, 
119, 163. 

Hesperia carthami duoaignata, 70, 163. 

Hesperia carthami immaculata, 67, 70, 168. 
Hesperia carthami moeschleri. 68, 69, 70. 163. 
Hesperia carthami nevadensis^ 67, 68, 163. 
Hesperia carthami pyrenaica. 69, 70, 163. 
Hesperia carthami r^ucta^ 70, 163. 

Hesperia carthami aidaeformis, 70, 168. 
Hesperia carthami valesiaca, 67, 68, 70, 163. 
Hesperia carthami vittatusy 70, 163. 

Hesperia ccLshmirensiSy 12, 81, 163. 

Hesperia centaureaCy 8, 18, 19, 20, 21, 46, 47, 
48, 49, 50, 51, 58, 53. 55, 57. 65, 134, 163. 
Hesperia centaureae fasciata, 48, 163. 

Hesperia centaureae reductay 48. 

Hesperia centaureae atriatUy 48, 168. 

Hesperia ceracay 287. 

Hesperia chapmaniy 21, 22, 41, 42, 163. 
Hesperia chlorocephalay 240. 

Hesperia cmaracy 19, 20, 21, 22, 109, 115, 131, 
133, 134, 135, 136, 164. 

Hesperia ciraiiy 164. 

Hesperia claudianvsy 237. 

Hesperia cleanihusy 831. 

Hesperia comelvtSy 238. 

Hesperia cramery 833. 

Hesperia crotonay 286. 

Hesperia cunaxay 839. 

Hesperia cynaraCy 12. 

Hesperia dalmany 234. 

Hesperia delatayi, 163. 

Hesperia drun/y 239. 

Hesperia dumeriU 237. 

Hesperia eacusy 233. 

Hesperia elisUy 236. 

Hesperia curycleSy 231. 

Hesperia fabresaciy 126, 164. 

Hesperia fischevy 834. 

Hesperia flarovittatay 239. 

Hesperia foulquieriy 19, 82, 27, 28, 29, 31, 32, 
33, 34, 37, 41, 108, 109, 112, 113, 114, 116, 
117, 118, 119, 121, 128, 124, 125, 130, 131, 
138, 133, 184, 185, 164. 

Hesperia faulquieri helUeriy 132, 133, 164. 
Hesperia faulquieri exiensay 183, 164. 

Hesperia faulquieri picenay 113, 132, 164. 
Hesperia faulquieri supra bellieriy 132, 164. 
Hesperia freijoy 19, 81, 47, 48, 49, 50. 51, 52. 53, 
186, 163. 

Hesperia freija fasciata, 51, 168. 

Hesperia fritillanSy 164. 

Hesperia fritillarius. 163. 

Hesperia fritillumy 9, 19, 22, 36, 37, 88, 89, 95, 
108, 108, 104, 106, 107, 108, 109, 110, 111, 
115, 186, 135, 164. 

Hesperia fritiUum extensa. 110, 164. 

Hesperia fritiUum herrichiiy 110, 164. 

Hesperia fritiUum ihericoy 109, 135, 186, 164. 
Hesperia fritiUum siciliacy 109, 164. 

Hesperia friUiUumy 164. 

Hesperia fulvovitiatusy 18. 

Hesperia funginuSy IM. 


Hesperia fusca, 840. 

Hesperia galactiteSy 70, 163. 

Hesperia godart, 887. 

Hesperia grandisy 116. 

Hesperia hottentotay 840. 

Hesperia hypoleucosy 12, 164. 

Hesperia iliensisy 32, 38. 

Hesperia iphinousy 282. 

Hesperia jaceaey 164. 

Hesperia julianua, 238. 

Hesperia justinianus, 237. 

Hesperia kozUy 287. 

Hesperia lafrenaycy 236. 

Hesperia lavateracy 163, 164. 

Hesperia lepdetiery 240. 

Hesperia lesueury 235. 

Hesperia Vherminiery 240. 

Hesperia litanay 235. 

Hesperia lucretius. 235. 

Hesperia luctuatay 164. 

Hesperia maculatay 19, 20, 21, 163. 

Hesperia maculatusy 12. 

Hesperia malvaCy 1^ 15, 21, 31, 36, 37, 41, 72, 
73. 74, 75, 76, 77. 78, 79, 80, 81, 88, 88, 84, 

85, 86, 87, 88, 187, 161, 163, 240. 

Hesperia mnlme alhinay 76, 164. 

Hesperia malvae alpinOy 74, 80. 

Hesperia malvae andalusicOy 74, 80. 

Hesperia malvae ansirnlisy 74, 80. 

Hesperia malvae bilineaUiy 75, 161, 164. 
Hesperia malvae fa sciata, 76, 164. 

Hesperia malvae graecUy 75, 81, 164. 

Hesperia malvae intermediay 75, 164. 

Hesperia malvae marginoelongatay 75, 79, 164. 
Hesperia malvae melotisy 74, 80. 

Hesperia malvae minoTy 137, 163. 

Hesperia malvae pseudotarasy 75, 161, 164. 
Hesperia malvae pyrenaicay 74, SO. 

Hesperia malme reductay 76, 164. 

Hesperia malvae restricUiy 76, 164. 

Hesperia malvae scabeUatay 75, 161, 164. 
Hesperia malvae taraSy 70, 75, 164. 

Hesperia malvae zagrabiensisy 76, 79, 164. 
Hesperia malvoidesy 21, 36, 37, 41, 73, 74, 76, 
77, 78. 79, 80, 81, 82, 83, 84, 85. 88, 161, 164. 
Hesperia malvoides albina, 164. 

Hesperia malvoides fasciatay 164. 

Hesperia malvoides intermedia, 164. 

Hesperia malvoides pyrenaica, 81, 164. 

Hesperia malvoides reducta, 164. 

Hesperki mah'oides restricta, 164. 

Hesperia tnalvokles semiemtfluensy 81, 164. 
Hesperia malvoides taras, 164. 

Hesperia mahvides tutti, 81, 164. 

Hesperia fnelotis, 21, 36, 73, 79, 81, 83, 84, 85, 

86, 87, 164. 

Hesperia melotis hypoleucos, 85, 86. 

Hesperia melotis reducta, 85, 164. 

Hesperia menestries, 237. 

Hesperia menestriesi, 237. 

Hesperia mesograimna, 239. 

Hesperia metophis, 281. 

Hesperia minosy 237. 

Hesperia morio, 163. 

Hesperia nigra, 164. 

Hesperia nigrita, 240. 

Hesperia nigrocarefis, 164. 

Hesperia numida, 22, 82, 37, 38, 92, 122, 164. 
Hesperia nyctelius, 234. 

Hesperia oberthilri, 21, 168. 
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Hesperia occidua^ 168. 

Hesperia divaceat 164. 

Hesperia onopordi, 19, 21, 22, 86, 48, 68, 87, 
88, 89, 90, 92, 98, 104, 105, 106, 125, 126, 
127, 128, 158, 161, 164. 

Hesperia onopordi albovelata, 90, 164. 

Hesperia onerpordi conytae^ 91, 164. 
Hesperia oryypordi fulvoiinctat 89, 164. 

Hesperia onopordi nigrosaMira^ 164. 

Hesperia onopordi paUidissimat 90, 164. 
Hesperia onopordi qaercii^ 90, 164. 

Hesperia onopordi reducta^ 90, 164. 

Hesperia orbifert 240. 

Hesperia orfet/era, 240. 

Hesperia Othello^ 232. 

Hesperia paUidissimefulm^ 164. 

Hesperia parafabrcssei, 164. 

Hesperia peron^ 238. 

Hesperia persica, 29, 32, 88. 

Hesperia phocion, 239. 

Hesperia polygiusy 284. 

Hesperia polyzona, 232. 

Hesperia pompeius, 238, 239. 

Hesperia porUica, 21, 86, 73, 74, 88, 84, 86, 164. 
Hesperia posigenita, 164. 

Hesperia pseudomalvaey 164. 

Hesperia resiricta, 163, 164. 

Hesperia reverdiniy 22, 29, 30, 31, 32, 33, 34, 41, 
164. 

Hesperia rona, 287. 

Hesperia rubescensy 164. 

Hesperia ntfosaiuray 164. 

Hesperia santhUariuSy 232. 

Hesperia sao, 168. 

Hesperia savignpy 233. 

Hesperia schansiensisy 22, 30, 31, 32, 34, 116, 
164. 

Hesperia schoenherry 233. 

Hesperia senecoy 236 

Hesperia serratulaey 9, 12, 19, 20, 21, 22, 37, 58, 
61, 62, 65, 66, 69, 70, 94, 95, 96, 97, 98, 99, 
100, 101, 108, 104, 108, 111, 114, 115, 116, 
119, 122, 164. 

Hesperia serratulae alveijormisy 100, 164. 
Hesperia serratulae cUveoideSy 164. 

Hesperia serratulae balcanicOy 97, 98, 99, 164. 
Hesperia serratulae caecusy 99, 164. 

Hesperia serratulae conspersoy 99, 164. 

Hesperia serratulae. extensuy 100, 164. 

Hesperia serratulae fragilisy 100, 164. 

Hesperia serratulae latealbatay 99, 164. 

Hesperia serratulae major , 164. 

Hesperia serratulae occidentalisy 97, 98, 164. 
Hesperia serratulae ochracea, 100, 164. 

Hesperia serratulae planorum, 99, 164. 

Hesperia serratulae tarasoidesy 99, 164. 

Hesperia serratulae uralensisy 98, 99, 164. 
Hesperia sibirieoy 3, 19, 20, 21, 41, 42, 168. 
Hesperia sidaey 2, 7, 1^ 19, 20, 21, 24, 48, 49, 
50, 56, 60, 61, 62, 63, 64, 65, 68, 70, 168. 
Hesperia sidae hafneriy 68, 168. 

Hesperia sidae occidentalis, 60, 68, 64, 168. 
Hesperia sidae reductOy 68, 168. 

Herperia sifanicusy 32, 38. 

Hesperia siliusy 238. 

He^ria sinicusy 12, 163. 

Hesperia soclesy 285. 

Hesperia speciosay 67, 168. 

Hesperia speyerU 22, 29, 80, 81, 82, 84, 41, 164. 
Heiperia speyeri seiiriy 164, 


Hesperia subconyxae, 164. 

Hesperia tersa, 164. 

Hesperia tersiofy 164. 

Hesperia tersissimay 164. 

Hesperia tesseUumy 168. 

Hesperia themistoclesy 289. 

Hesperia thibetanay 21, 86, 168. 

Hesperia trisignajtusy 12. 

Hesperia valesinoy 67, 168. 

Hesperia venustOy 164. 

Hesperia versicoloTy 282. 

Hesperia westermanUy 241. 

Hesperia xanthippsy 282. 

Hesperia 2 ona, 21, 158. 

Hesperia zona bockiy 168. 

Hesperiidae, 10, 85, 281. 

Hesperiidi, 1, 10, 11, 18, 14, 15, 44, 46, 62, 168. 
Hesperiinae, 1, 5, 10, 14, 15, 16, 21, 2^ 8^ 85, 
86, 45, 69, 163, 281. 

Heterocera, 249, 258. 

Heteroceridae, ^5. 

Heteromyia, 416, 420. 

Heteromyza commixtoy 828. 

Heteroptera, 877, 429. 

HeteropteruSy 15. 

Heteropterus morpheus, 15. 

Heterorkina nigritarsisy 261. 
hevntsoniy Thracides. 
hibisciy Tuttia. 

Hilara flavipesy 328. 

Hilara litoreOy 323, 327, 328. 
hilaris, Eustalomyia, 
hilar is y Hylemyia, 
hilaris y Powellia orbifer. 
hilaris y Syrphus. 
hilaropify OrocUaria, 
himalayicuSy Coproporus. 
himalayicusy Ischnosotna. 
himalayicuSy Mycetoporus. 
himalayicusy Tachinus, 
hippocastaniy Dasyhelea. 
hirtellusy Rhizobius. 
hirtipennisy Forcipomyia. 
holisinusy Coproporus. 
holosericeoy Dasyhelea. 

Homalomyiay 808. 

Homalomyia armatay 308. 

Homalomyia canicularisy 817. 

Homalomyia incisuratOy 817. 

Homaloinyia scalarisy 817. 

Homalus auratusy 819, 880. 

Homoptera, 824, 877. 

Homotoma ficusy 818. 
honoranday Dichelopa. 

Hoplocrabro quadrimaculatusy 800, 317, 827. 
Iloplocryptusy 805. 

Hoplocryptus biiuMuluSy 805. 

Hoplocryptus fugitivus mallorcanusy 805. 

Hoplocryptus quadriguUatuSy 805. 

hoi^hanusy Papilio. 

horriduSy Pipunculus. 

hortorumy Morellia. 

hortulanOy Palpomyia. 

hottentota, Qegenes. 

hoUentota, Hesperia. 

humeralisy Bditobius. 

humeralisy Bryocharis. 

humUis, Automdus. 

humUiSy Chhrops. 

humilis, Limnophora. 
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humuU^ Hepialus. 
hgadnthWf Eurymdias. 
H^h}$ culicifomUSf 824. 
Jwdarus, Baiconitts, 
Sffdriomena hUineata, 268. 
HydriomenidAe, S^. 
HydroctL€ serricoUis, 280. 
htfdroj^ila, Bezzia. 
Hydr^hilidae, 279. 
HydroptUa, 266. 

Hydrtiiaeat 810. 

Hffdroktea albipunctaia^ 324. 
Hydrotaea armiptSy 824. 
Hydrotaea irritansy 822, 824. 
Hydroiaea meUoricay 828. 
Hyeiodesia, 810. 

HyUmyia^ 246. 

HyUmyia bmssicaey 822. 
Hylemyia fiigaxy 8^. 


Hylemyia hilarisy 808, 804. 

Hylemyia nigrimanay 808. 

Hylemyia sirigosay 807. 

Hylemyia variatay 808. 

Hymenoptera, 246, 248, 800, 306, 324, 831. 
Hymen optera-Aculeata, 252, 208, 330, 831. 
HypaUaliis abdominalisy 281. 
hyperboreay Pachnobia. 
hypnorumy Tachyporus. 
hypoleucosy Hesperia, 
hypoleacosy Hesperia melolis. 

Hypolimnas bolinay 193, 199. 

Hypolimnas mivMy 26. 

Hypclimncts ivahlbergiy 26. 

Hyponephele lycaomy 209, 222, 223, 280. 
Hyponomeutidac, 278. 
hypoatigmay Chloropa. 
hysginiellay A item. 


impuncicUuSy Culicoides, 
inaegualis, Plebeitcs argus, 
incisuraia, Fcmnia, 
incisurakiy Homalomyia. 
inconspicuusy Ditroptdus, 
indicusy Iscfmosoma. 
indicusy Myceioporus. 
inermisy BUpharipus pubescens. 
inermisy J ohannsenomyia. 
inflaiay Dicrcbezzia. 
infuscatnsy Sargus. 
inimicuSy Cecidonomus. 
innocunsy Aricia. 
innocuiLSy Trichopticus. 
instabiley Scapkisoma. 
intermedkiy Hesperia malvae. 
intermediay Hesperia maXvoides, 
intermediusy Coproporus. 
inter positUy Pdlla ussheri, 
interruptusy Crabro. 
interrupiusy Metacrabro. 
intesiinalisy Gastrophilus. 
ioauy Sloperia. 
iochorday Dichelopa, 
iphinouSy Hesperia, 
iphirumsy Phocides. 

Ipo peUvciday 290. 
iridicotoTy Pachyrrhinu. 
irritanSy Hydrotaea. 
irroratusy Copiceriis. 
isabeUaey Nisonindes tagcs. 
Ischnodemusy 486. 

Jachnosoma himalayiciiSy 173. 
lachnosoma indicuSy 173. 
Ismenidae, 10. 

Isoheleay 891, 407, 408. 

Isohelea aociahilisy 426. 


I 


ianthiiMy Sabaiinca. 
ibericay Hesperia friiillum. 
ibis, Atherix. 

Ichneumonidae, 881. 

Jdiocertia, 290. 

llbumia blackbumi, 378, 879. 
Jlbumia halia, 878, 880. 
iliensisy Hesperia. 

Uiensis, Hesperia alveus. 
Uioneus, Caligo. 
ilioneus, Morpho. 

Uioneus, Pavonia. 
illionea, Caligo. 
illioneus, Caligo. 
illioneua Ulioneus, Caligo. 
Ulioneus aaUus, Caligo. 
iUioneus, Papilio, 
iUustria, LucUia, 

Ulustris, Monohelea. 
iUustris, Musca, 
immacuUUa, Hesperia carthami, 
immaculaluin, Conoeoma. 
imperialis, Cr^fplar^. 
impuncta, AnJXomyia, 
impuncta, Helina, 
impuncia, Mydaea. 
ynpunda, SpUogaster. 
impunctaia, Mydaea, 


j 


jdceae, Hesperia, 
jacobaeae, Longiiarsus. 
jacobyi, Ditropidus. 
jamina, Pyrrhopygc. 
jasius epijasiusy Charojces. 

JasBoidea, 289. 
jebus, Zenis. 
jebusy Zenis minos. 

Jemadia polyzona, 232. 

Jemadia zimra, 282. 
jocoausy Tachyporus. 

JohannaenieUa, 409, 418. 

Johannaeniella nitida, 812. 
Johannaeiwmyia, 891, 892, 898, 413, 414. 
J ohannsenomyia ii^rmis, 414. 

J ohannsenomyia kiefferiy 414. 

J ohannsenomyia nitxda, 418, 414. 

J ohannsenomyia aetigeroy 414. 

J ohannsenomyia aUvicola, 414. 
Johannsenomyiidae, 392. 
jiUia, Colacnis. 
julianust Hesperia, 
jurassica^ Hesperia alveus, 
jurtina, Epin^phele. 
justinianus, Hespe^, 
justinianus, Phanis. 
juvenis, LucUia, 
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K 

kaUenbachi, Forcipomyia. 
KaUenbachia dentata, 806. 
Kempia, 891, 898, 8M, 400. 
Kempia aethiops^ 899. 
Kempia appendiculatus, 400. 
Kempia hrunnipes^ 400. 
Kempia fuacua, 400. 

Kempia pavidua^ 899. 
kempnyi, Powellia aertoriva. 
kennethi, Charaxea cithaeron. 
Kerana diodea, 240. 

Kerana nigrita, 240. 
kiefferi, Johannaenomyia. 
kieaenwetteri, Rhopalum. 
kollarif Cynipa, 
koUariy Diomorua. 
kowarziy Fannia. 
kozay Heaperia. 
kuefdunua, TuUia nobilia. 


L 

lahiatuay Cryptocephalua. 

Labidomyiay 896. 

Lahidomyia bipunciatay 396. 
lacteipenniay Ceratopogon. 
laeUiy Meromyza. 
laevigaiuay Coproporiia. 
laevigainay Soleiiiua. 
lafrenayty Heaperia. 
lafrenayeiy Veitiua. 
lafreanayiy Vettiua. 

Laius cinciuay 281. 

Lamellogomphuay 357. 

LameUogomphua biforcepSy 355. 
lanioy Bythoacopua. 
lapponay Erehia. 
lapponicusy Anothyreus. 
lardariay Polieiea. 
larvatuay Solenius. 

Laaioheleuy 392, 393, 398. 

Laaiohelea aaltanay 898. 

Laaiohelea veloXy 398. 

Laaioacopuay 294, 298. 

Laaioacop^ acrmeopay 291, 292, 294, 295, 266 

Laaiua niger, 206. 
laatiy Charaxea boueti. 
latealbatay Heaperia aerraiulae. 
later alia y Forcipomyia. 

UUeraliay Hecamede. 

Lathridiidae, 281. 
latiJcLaciatuay Syrphtia. 
lattfronay Diaphorua. 
latijronay Muaca. 
latipalpiay Forcipomyia. 

UUipenniay AntyUia. 
latuay Coproporua. 

Lauxania aeneay 804. 

Lauxania amicay 328. 
lavaterae, Heaperia, 
lavcUerde, Thymde. 
lavatkeroBy Carcharodua. 
lavatheraef Erynnia. 
lavatherae, Spilothyrua. 
leaiy Empolia. 
leconiei, Chelonarium. 


lecontei, Paephenua, 
leechiy Niaoniadea. 
lenia, Eurymdoidea, 
lenia, Pogonoaco^ua, 
lentulua, Ditropidua. 
leonina, Coenoaia tigrina, 
lepeletier, Heaperia, 
l^letieriy Leptalina. 
lepeletieriiy Cyclopidea. 
lepiday Rhinophora. 

Lepidoptera, 28, 246, 249, 261, 265, 297, 800, 
817, 828, 838, 871, 872, 875, 894, 898. 

Lopidoptera-Rhopalocera, 258. 

Leptalina lepeletieriy 240. 

Leptisy 816. 

Leptia lineoUiy 817, 828, 827, 828. 

Leptia acolopaceay 821, 822. 

Leptia tringarioy 817, 828. 

Leptoconopay 890. 

Lerodea fuacOy 240. 

Lerodea Vherminieriy 240. 

Lerodea neamathUiy 240. 
leaueury Heaperia, 
leaueuriy Thracidea, 
letter atedtiy Oegenea. 

Leucania conigeroy 209. 
leucocephakiy Metopia. 
leucopeza, Schizohdea. 

Leucopiay 326. 
leucoatomay Blepharipua. 
leucoatomay Ophyra. 
leucoatomuay Blepharipua. 
leucoatomuay Coelocrahro. 
leucoatomuSy Crabro. 
leuzeacy Tattia. 

Vhenniniery Heaperia. 

Vherminieriy Lerodea. 

Libyogomphuay 355, 357. 

Libyogomphua tenacutatusy 358. 
liUiputanay Oermarica. 

Limenitia Camilla y 248, 251. 

Limnophora humilisy 311. 

Limochorea taumaay 239. 

Limuluay 211. 

Lindenina albilabriay 298, 300, 819, 820, 828. 

Lindeniua armatusy 800. 

Lindeniua panzeriy 800, 819, 829. 

lindenaia, Araeocerua. 

lindiy Paracymua. 

lineatUy Chloroptaca. 

lineakiy Chloropa. 

lineatOy Palpomyia. 

lineaiipeay Coenoaia. 

UneoUiy Leptia. 
lineokUay Heaperia alveua. 

Liriomyza flaveolay 827. 
litanay Heaperia. 
litanay Vacerra. 
lithophiluay Helichua. 

Lilochrua aydneyenaiay 281. 
litoreay Hilara. 
litoreay Scatophaga. 
lituratuay Metacrabro. 

Lixva anguatatua, 261. 
lobaia, Stenodictya. 

Lonchaea vaginalia, 824. 
longelobcUa, iMcilia, 
longeaetoatLa, Doryloxenua, 
longkomia, Tach^romia, 
longiroatria, TheMia, 
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longirostriSf Thracides. 

Longitarsus jacdbaeat^ 829. 

Longitarsiba lurid us, 820. 

Umicerae, Zygaena. 
lolharingus, Carabus. 
loxoscia, Mneaarchaea. 

LucUia, 245. 255. 258. 808. 821, 881. 

Lucilia bufonivora, 257, 260. 

LucUia caesar, 249, 252, 255, 256, 258, 259, 
260, 805, 820, 821. 

LucUia f^vipennia, 255, 256, 258, 259, 260, 821* 
LucUia Uluatris, 260. 

LucUia juvenis, 259. 

LucUia lo^elobaia, 255, 256, 257, 258. 

Lucilia piloaiventria, 255, 257, 259. 

Lucilia richardsi, 259, 260. 
lucilia, Sabatinca, 

LucUia. aericata, 265, 256, 258, 259, 260. 

Lucilia ailvarum, 255, 256, 257, 258, 260. 
Lucilia aimulatrix, 255, 256, 257, 258, 259, 
260, 821. 

LucUia aplendida, 257. 
lucorum, Aricia. 
lucorum, Atrichopogou. 
lucorum, Bomhus. 
lucorum, Spilogaster. 
lucretiua, Caryatns. 
lucretiua, Hesperia, 
lucluata, Hesperia, 
lugens, Pou^ellia orhifer. 
luguhria, Pemphredon. 
lunata, Tipula. 
luniger, Syrphus. 
luridua, Longitarsus. 
lutacea, Stilobezzia. 
luteifemorata, Palpomyia. 
luieiiaraia, Neurohelea. 
luiulentus, Sloperia. 

Lycaenidae, 210. 
lycaon, Hyponephde. 

Lycos godarti, 287. 

Lygaeidae, 484. 

Lygaeonematus, 324. 

I^gris prunata, 208. 

I^gua, 250. 

Lyon^iadae, 275. 


M 

Macaria nolata, 209. 
machaon, Papilio. 

Machimus atricapUlua, 822. 

Macquartia tenebricosa, 808. 

Macrocoleus molliculus, 829. 
macrognathus, Ochthehius. 

Macronychia polyodon, 804, 805, 812, 816. 
Macropsis, 2flf0. 

Macropais virescens, 290. 
maculata, Bremeria. 
macuUUa, Hesperia, 
maculaia, Plevna. 
macuUUa, Toxophoru. 
maculatus, Hesperia. 
maculicoUe, Conosofna. 
maculipes, Clinohelea. 
maesius, Scymnus. 
magnaustralia, Erynnis. 
major, Hesperia serrahUae. 
Malacodermidae, 281. 


malevolena, Desiautha. 
maUium, MeJanostoma. 
malvae, Carcharodua. 
malvae, Erynnis, 
malvae, Hesperia, 
malvae, Papilio. 
malvae, Pyrgus. 
malvae, Syrichtus. 
malvae, Thymele. 
malvae, Vrbanus. 
malvarum, SpUothyrua. 
malvoides, Hesperia. 

Mameatra thalasaina, 209. 

Manduca atropoa, 261. 
manicaia, Fannia. 
manicatus, Platychirus. 
marginalia, Tachyporus. 
marginatum, Conoaoma. 
marginatus, Henom. 
marginatus, Oncoaes. 
marginodongata, Hesperia malvae. 
marloyi, Hallia. 
marloyi, Nisoniades. 
marrubii, SpUothyrua. 

Masicera proxima, 808. 
mathias, Pamara. 
matroniila, Pericallia. 
matthias, Pamara. 
matuma, Melitaca. 
mauretanica, Papilio machaon. 
maximus, Phocidea. 

Medeierus, 252^ 810. 

Medeterus fiavipes, 316. 

Medeierus truncorum, 826, 827. 

Megalocerala ruficomia, 828. 
megera, Par urge. 

Megistias fusca, 240. 

Mcigenia floralis, 828. 
melaleuca, Zenis. 
mclanarius, Coproporua. 
melanocephala, Myrmosa. 
melanogaster. Drosophila. 

Melanophora. 806. 

MeJanostoma, 821. 

Melanoatoma maUium, 808. 

Melanostoma meUinum, 803, 806, 308,810,328. 
Melanoatoma scalar e, 808. 

Melitaea athalia, 209, 210, 211, 218, 219, 280. 
Melitaca matuma wolfensbergeri, 207. 
Melithreptns, 808. 
meUifica, Apia. 
meUinum, Melanoatoma. 

Melolontha vulgaria, 261. 
fnelotia, Hesperia, 
melotis, Hesperia mahoe. 
menelaua, Morpho. 
mencstries, Hesperia, 
menestriesi, Hesperia, 
menestriesi, Paracarystiia. 
menthastri, Sphaerophoria. 
meridiana, Mesemhrina. 

Merodon avidus, 307. 

Meromyza laeta, 829. 

Meromyza pratorum, 829. 

Mesemhrina meridiana, 249, 252, 821, 822. 
mesentina, Belenoi^. 
mesogramma, AtcUopedes. 
mesogramma, Hesperia. 

Metacrahro interruptus, 298, 806. 

Mtiacrahro lUuratus, 807, 
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Metacrdbro quadricincim, MS, SOO, 801^ 8C1. 

ntetaUica, Ttmarcha. 

metasten^is, 8toreus, 

meUorica, HydroUiea, 

meUyphia, Eudamus, 

metophis, Heeperia. 

Metopia leucoceph^, 809. 
micans, Xynoiropis. 

Micrdberosirie exilian 286. 

Microchrysoy 808; 809, 810, 816. 

Microchrysa flavicomis, 824. 

Miorochryaa polita, 804, 809, 810, 811, 822, 824. 
Microlepidoptera, 874. 

Mioropterygida^, 871, 872, 876. 
Mioropterjgoidea, 872. 

Micropteryx, 878, 874. 

Micropteryx anderscheUa^ 876. 

MicropUryx arunceUat 878, 876. 

Micr<ypieryx thunbergeUa^ 878, 876. 
microstictua, Xeatocrabro. 

MiUogramma, 816. 

Miltogramminae, 801. 
mima, Eypolinvncie. 

Mirmnomma, 480. 
mimetest Mimoniadea, 
mimeiicvst Pamphanius, 

Mxmoniadea mimeitSy 282. 

Mimoniadta mulcifer, 282. 

Mimoniades ocyalust 282. 

Mimoniadea veraiccloTt 282. 
minima, Anakampia. 
minimua, Coproporua. 
minimus, Sargua. 
mifioT, Hesperia malvae. 
minor, Nannophryganea. 
minor, TuUia gigaa. 
minos, Hesperia, 
minoa, Xylotrupea. 
minos, Zenis. 
minos. Zygoma, 
minutisaimua, Culicoidea. 
minuiiasimua, Tychtua. 
miniUus, Atrichopogon. 
minutua, Ditropidua. 
minutua, Termitodiacua. 

Miria, 819, 829. 

Miria calcaratua, 819. 

Miachogaater, 804. 
miaerana, Harmologa. 

Mnemonica, 874. 

Mnemonica auricyanea, 876. 

Mnemonica faatuoaella, 874, 876. 

Mnemonica unimaculdla, 874, 876. 
Mneaarchaea, 874. 

Mneaarchaea fallax, 874. 

Mneaarchaea fuaca, 874. 

Mneaarchaea hatnadelpha, 874. 

Mneaarchaea loxoacia, 874, 876. 

Mneaarchaea paraaoama, 874. 

Mneaarchaea aimilis, 874. 

Mnesarchaeidae, 874, 876. 
m-nigrum, Deamorneigpa. 
moeachleri, Hesperia carthami. 
moeatua, Otiorhyncua. 
mohammed, Sloperia. 
molitor, Tendbrio. 
moUictUua, Chryaotimua. 
motticulua, Maerocoieua. 
mohiris, Dmilaua. 
monerythra, AUeaa. 


monitor, Charaxea fulveacena, 

Monokelea, 802, 898. 408, 410, 4U. 

MonoMea cakarata, 41L 
Monohdea iUuatria, 410. 

Monohdea teaaeUata, 410, 426. 

MondUpta nigricornia, 2M 
Monolepia ordinaria, 2M. 

MondUpta aordiduta, 286. 

Monolepta avbauturalia, 286. 
montanua, Niaoniadea. 
montiodla, Bdlikhiua. 
monticdla, Coproporua. 
monticola, Tachinua. 
montivagua, Muachampia. 

MoreUia, 8iU.. 

MoreUia hortorum, 822. 
morenae, Palpomyia. 
morio, Heapena. 
morio, Serromyia. 
morosus, Carauaiua. 
moroaua, Dixippua. 
morpheua, Heteropterua. 

Morphidae, 210. 

Morpho, 211. 

Morpho didxua, 210, 227, 280. 

Morpho ilioneua, 861. 

Morpho menelaua, 210, 227. 
muUifer, Mimoniades. 
muUiannuUUa, Bezzia. 
mundus, Dicrobezzia. 
murina, Forcipomyia. 

Muaca, 246, 268, 806. 

Muaca autumnalia, 821. 

Musca cofvina, 808, 810, 821. 

Muaca equeatris, 268, 269. 

Muaca iUustris, 268, 269. 

Musca latifrona, 268. 

Muaca nobUis, 268, 269. 

Muaca parvtda, 26^ 269. 

Muaca regalia, 268. 

Muaca splendida, 269. 

Muachampia, 12, 16, 166. 

Muachampia americanus, 12. 

Muachampia cribreUum, 11, 12. 

Muachampia gigaa, 12. 

Muachampia montivagua, 12. 

Muachampia nomas, 12. 

Muachampia poggei, 12. 

Muachampia proto, 11, 12, 16. 

Muachampia ayrichlus, 12. 

Muachampia teaaeUum, 11, 12. 

Muscidae, 246, 248, 249, 262, 299, 800, 805, 
806, 807, 810. 

Muacina, 246, 802, 811. 

Muacina pabulorum, 249, 262, 821. 

Muacina atabulana, 821. 

MuiiUa rudpea, 806. 
l^oetophUidae, 818. 

Mycetoporua himaiayicus, 178. 

Mycetoporua indicua, 178. 

Mycetoporua niger, 178. 

Mycetoporua pernig^, 178. 

Mycetoporua reichei, 178. 

Mydaea afflnia, 821. 

Mydaea caeaia, 252. 

Mydaea detrita, 821. 

Mydaea impwncta, 821. 

Mydaea impnmctata, 262. 

Mydaea uroona, 821. 

Myiocera carinifrona, 822. 
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Myodoohinae, 485. 
tn^optniM, CemUfT. 
mfrimcophUa, Foreipomyia. 
Myrmecotypus^ 488. 

Myrmeectypus cvbanue, 487, 488, 486. 
Myrmecoiypua ftUigiiiosus, 488, 484. 
Myrmecotypua pilasua, 488. 
Myrmeiecnt 868. 

Mymulecn noatras, 867, 868. 
MyrmeUon pubiventris, 867. 
ffMrmeXt PogonoacopM. 

Myrmophyma teataceipea, 802. 
Myrmoaa melanocephakif 814, 810. 
Myacdua heUi, 888. 

Myacdua draudti, 888. 

Myacdua epimachiat 888, 883. 
Myacdua aanthilariusy 8^. 

Myacdua at. hUariua, 888. 
myaticum, Serangium. 


N 

nandina, Charaxea xipJiarea. 
Nanf%o^aryganea minor, 888. 
napi, Pieria. 
naaicomia, Oryciea. 
naaaaiat Tenihredopaia. 
naxia, Ariatotdia. 


Neomalaxa, 878. 
Neomalaxaflava, 880. 
neopropinqua, Ddphacodta. 
nephogenea, Pteropfujrua. 
Nephrotoma quadrifaria, 888. 
nero, Prenea, 

Ntaoacopa, 871. 

Neaoacopa exaora, 871. 
Neurigona, 810. 

Nturohdea, 808, 808, 418. 
Neurohdea luieitaraia, 418, 486. 
Neurohdea aubserailia, 418. 
Neuronia cea^ia, 800. 
nevadenaia, naaperia carthami. 
nigar, Laaiua. 
niger, Mycdoporua. 
nigrOy Forcipomyia. 
nigra, Heaperia. 
nigreacena, Niaoniadea leechi. 
nigricana, Tdephorua. 
nigricana, TuUia teaadlum, 
nigricomia, MonoUpta, 
nigrieomia, Pada. 
ni^mana, HyUmyia. 
nigripea, Pcdpomyta. 
niffripea, Sapaia. 
nigr^ Heaperia. 
nigr^ Kercma. 
nigrifa, Sloperia proto, 
nafritaraia, Heterorhina. 
nigrUuka, Bema. 
nigriiua, BUpkaripua. 


nigrocarena, Heaperia. 
nigromaculatua, Tachyporua. 
nigroaaJhira, Heaperia onopordi. 
Niaoniadea, 14, 16, 17, 168. 
Niaoniadea diodea, 840. 

Niaoniadea leechi, 168. 

Niaoniadea leechi nigreacena, 168. 
Niaoniadea marloyi, 14, 168. 
Niaoniadea montanua, 168. 
Niaoniadea pdiaa, 168. 

Niaoniadea pdiaa erd>ua, 168. 
Niaoniadea ruatan, 168. 

Niaoniadea ruaiicanua, 168. 
Niaoniadea aericea, 168. 

Niaoniadea aubdarua, 168. 
Niaoniadea tages, 14, 16, 168. 
Niaoniadea tagea alciodea, 168. 
Niaoniadea tagea approximcUa, 168. 
Niaoniadea tagea cervantea, 168. 
Niaoniadea tagea clarua, 168. 
Niaoniadea tagea iaabdlae, 168. 
Niaoniadea tagea popoviana, 163. 
Niaoniadea tagea ainina, 163. 
Niaoniadea tagea tranaveraa, 168. 
Niaoniadea tagea unicolor, 188. 
Niaoniadea tagea variegata, 168. 
Nisoniadidi, 10, 14, 15, IM. 
nitena, Serromyia. 
nitida, Johannaenidla. 
nitida, Johannaenomyia. 
nitidiventria, Bezzia. 
nitidiventria, Phytomypkra. 
nitidula, Ceratopogon. 
nitiduJa, Tachina. 

Nitidulidae, 840. 
nitiduloidea, Tachyporua. 
nitidulua, Ceratopogon. 
nitidulua, Tachyporua. 
niiidua, Ceratopogon. 
niiidua, Rhizobiua. 
niveipennia, Ceratopogon. 
nobilia, Bezzia. 
nobilia, Favria. 
nobilia, Muaca. 
nobilia, TuUia. 
ncbUitata, Thereva. 
nobilitatua, Poecilobothrua. 

Noctua feativa, 880. 

Noctua primulae, 800, 880. 

Noctua rubi, 800, 880, 881, 830. 
Noctuidae, 810. 
nodularia, Eurytoma. 
nomaa, Favria. 
nomaa, Muachampia. 
nomaa, TuUia teaaellum. 
norvegica, Veapa. 
norvegicua, Addphocoria. 
nodraa, Myrmdeon. • 
notata, Daayhdea. 
notaia, Macaria. 
notata, Tachydromia. 
noteacena, Scymnua. 

Notiphila, 815. 

Notiphila riparia, 811. 

Not^ra erratica, 880. 
noviciua, Ochthdtiua. 
novicum, Scaphiaoma. 

Noviua bdlua, 888. 

Noviua aanguinolentua, 888. 
nvheculoaua, Culicoidea. 


neamathla, Lerodea. 
ndmloaa, Aphalara. 
nebuloaua, Tanypua. 
neglectua, Ceratopogon. 

Nematocera, 800, 811, 816, 817, 318, 485, 486. 
Nemopo^ cylindrica, 810. 
nemoralia, Carabua. 
nemorivaga, Palpomyia. 
nemorum, Anthocoria, 
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orietUalis, SpUothyrtLs, 
orienteUis, Styiopygfi, 
omata, Bezzia, 
omatum, Simxdium. 
omatuSf Xanthochlorus. 

Oraes crotona^ 236. 

Orsea aeneca, 236. 

Orihocladiust 326. 
Orthorhapha-Braohyoera, 252. 
Orthorhapha-Nemooera, 252. 
Orthotyliia ericeiorunif 329. 
Oryctea naaicomiaf 291. 
oryzaey Calandra. 

Oacinia, 300, 314, 315, 316, 326. 
OaciniafriU 326, 327, 328. 
Oacinia piiaillat 327. 

Oacinia vindicaUif 316. 
oihelloy Heaperia. 
othOf Catia. 
othoy Papilio. 

Otidocephalua poeyi^ 428, 436. 
Otiorhynchua moeatua^ 261. 
ovalia, Croaaocerua. 

Oxycera pulchellat 324. 


nvheculoatta, Sargua. 
numeneat Charaxea. 
numiday Heaperia, 
nupta, Catocala. 
nycteHua, Heaperia. 
nycteliuaf Prenea. 

^ymphalidae, 210, 253, 365. 

0 

Oberea pupillatay 309. 
cberofiy Caligo. 
oberthUriy Heaperia, 
oberthuri, Spilothyrua haeticna. 
oblongua, Anchomenua. 
obacura, Daayhelea. 
obacuratay Spilothyrua atauderi. 
cbacurellay Diaatata, 
obacureviUaiumy Conoaoma. 
obacuripea, Serangium. 

<d)acurumy Conoaoma. 
cbaoleiay Trichophya. 
obaoletuay Culicoidea. 
obumbraUiy Pamphila. 
occidentaliay Heaperia aerratulae. 
occidentaliay Heaperia aidae. 
occidentaliay Rhizobina. 
occiduoy Heaperia. 
occitanicay Zygaena. 
oceUarUy CnlicA)idea pulicaria. 
ocellifery Anihrenua. 
ochraceoy Hesperia aerratulae. 
ochraceay Stilobezzia. 
ochraceay Tipula. 
ochracefumy Conoaoma. 

Ochihebiua avatralisy 280. 

Ochthebiua brisbanensiay 280. 
Ochthebiva macrognath^iSy 279. 
Ochihebiua noviciusy 280. 
octodurenaisy Spilothyrua baeticua. 
ocyalusy Mimoniadea. 

Odonata, 355. 

Oedoparaea buccaUiy 324. 

Ogccdea gibboausy 305, 330. 

Olanaeay 285. 
oleacy Dacua. 
olivaceay Heaperia. 

Oneodea gibboauSy 304, 305. 

Oncodea marginatuay 304. 

Oncodea zoncUusy 305. 

Oncopaiay 290. 

Oneaiay 304, 306. 

Oneaia aculeaiay 321, 322. 

Onaaia caeruleay 322. 

Oneaia aepulchrcdisy 308, 321, 322. 
onopordiy Heaperia. 
onopordiformiay Heaperia armoricanua, 
Onychogomphusy 357. 
opacithoraXy Acamatua. 
opacithoraxy Eciton. 

Ophyra leucoaiomay 308, 310. 
orbijeTy Heaperia. 
ofbtfeTy Papilio. 
orhifer, PoweUia. 
orhxferay Heaperia. 
orhiferay Powdlia. 
ord%nariay Monolepta. 
oriander, Paradroa. 

Orichora trivirgaUiy 284. 


p 

pahulorinriy Muacina. 

Pachnobia hyperboreay 209. 

Pachygaater atro, 324. 

PachynemaiuSy 324. 

Pachyophikalmua aignatusy 304. 

Pachyrrhinay 316. 

Pachyrrhina iridicoloTy 316. 

Padraona flavoviUoUiy 239. 
palaemony Carterocephalua. 
palaemony Cyclopidea. 

Pallay 334, 353, 354. 

Palla uaaheri inter poaitOy 333, 350, 353, 354, 

palliday Forcip^nyia. 

palliday Phaonia. 

pallidiaaimay Heaperia onopordi. 

jxiUidiaaimefulvay Heaperia. 

pallidiventrisy Sapromyza. 

pallidivenirisy Tachydromia. 

palmariusy Croaaocerua. 

palmipesy Croaaoreraa. 

PalpareSy 267. 

Palpornyiay 392, 393, 412, 413, 414, 415, 416, 
419, 420, 422, 424, 425. 

Palpomyia apicalisy 419. 

Palpomyia armip^y 420, 421. 

Palpomyia brachialiay 417, 418, 421. 

Palpatnyia hrevicomisy 422. 

Palpomyia craaaipeSy 421. 

Palpomyia diaiincUiy 420, 421. 

Palpomyia ephippiumy 421. 

Palpomyia erythrocephaUiy 421. 

Palpomyia fem^ineay 422. 

Palpomyia flavipeay 417, 419, 420, 421. 
Palpomyia fulvay 422. 

Palpomyia aroasipea, 420, 421. 

Palpomyia hortulanay 417, 419. 

Palpomyia lineatay 418, 421, 424. 

Palpomyia luteifemoratay 417, 419. 

Palpomyia morenacy 422. 

Palpomyia nemorivagay 417, 418, 419, 421. 
Palpomyia nigripesy 416, 417, 420. 

Palpomyia parviforcepsy 421. 
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Palptmyia praeusta^ 417, 419. 

Palpomyia quadrUpinosa^ 417, 419. 

Palpomyia rvhra, 421. 

Palpomyia rufipectv^, 421. 

PaVpcmyia schineri, 419. 

Palpomyia aemierrniSy 421. 

Palpomyia aemifvmoaay 410, 417, 418, 426. 
Palpomyia aempea, 422. 

Palpomyia spinipesy 421, 422. 

Palpomyia tarsatus, 421. 

Palpomyia tibialisy 421. 

Palpomyia tranafugay 421. 
paluatria, Forcipomyia. 
paluairUy Thyridomyia. 

Pamphantuay 429. 

Pamphantua degantulusy 429, 485, 486. 
Pamphantua mimeticufiy 428, 484, 485, 486. 
Pamphila, 16. 

Pamphila alameday 239. 

Pamphila comnuty 16. 

Pamphila dbumbralay 240. 
pam^ilua, Coenonympfui . 
pandoray Argynnia. 

Paneathia ainuaiay 205, 
paniacuay Cyclopidea. 
panzeri, Lindeniua. 
paphianuay Charaxea, 

Papilio amyntaay 288. 

Papilio hianoTy 209. 

Papilio glaucdaua melaenuMy 209. 

Papilio lioriahanuay 209. 

Papilio iUioneuay 861. 

Papilio maohaony 198, 199, 209, 212, 216, 230. 
Papilio machaon maureianicay 200. 

Papilio machaon aoharacy 200. 

Papilio malvaty 240. 

Papilio orbifery 240. 

Papilio oihoy 289. 

Papilio aebalduay 288. 

Papilio taumaay 239. 

Papilionidae, 210, 429. 
papilionivoray Apelma, 
papilionivoray Forcipomyia, 
papyria papyriay Taractroccra. 

Paracaryatua meneatrieaiy 287. 

Paracymua lindiy 280. 

Paradroa dumeriliy 287. 

Paradroa Jormoanay 287. 

Paradroa oriandery 237. 

Paradroa ploetziy 287. 
parafabresaciy Hesperia. 

Paraguay 806, 816. 

Paragua bicoloTy 816. 

Pararge megerUy 222. 

Paraaemia plantaginisy 207. 
paraaoamay Mnesarchaea. 

Paraia chuzoy 284. 
parkeriy Conoaoma. 

Pamara maihiasy 288. 

Pamara matthiaay 288. 

PamaaaiiLa apoUoy 209. 
parratuSy Scdiniua. 
parroti, Culicoides. 
pariheniasy Brtpkoa, 
parfhenopty Anax. 
parviforcepay Palpomyia. 
parvulay Muaca. 
panmlay Powellia seriorius. 
parvulusy Storena, 
pavidusy Atrichopogon. 


pavidusy K&mpia. 

Pavonia ilioneiiay 861. 
pavonia, Satumia. 
pazoaiy Paeudomyrma flavidnla, 
pediculariumy Conoaoma. 
pdiasy Niaoniades. 
peUuciday Ipo. 
pdoirichay Decadarchia. 
peltariusy Thyreopua. 
peltaiusy Platychirua. 

Pemphredon lugiibrisy 808, 814. 
pendulu8y Hdophilus. 
perfuguy Ulochora. 

Pericallia matronulay 209. 
periclesy Cymaenea ailiua. 

Periclyatia circuitery 267. 

Peripaocns suipupillatusy 318, 828. 
PerkinsieUa graminicida, 378, 380. 
pemigery Mycetoporua. 
perouy Hesperia, 
peroniy Toxidia. 
per plexus y Syrphua. 
perpuailUiy Ceratopogon. 
perpuaillua. Rhamphna. 
pcraeusy Hesperia andromedae. 
pcraicoy Hesperia, 
peraicoy Hesperia armoricanus. 
perthianOy Camponoiua. 
phageria, Pterygosp ul ea . 

Phalacridae, Ml. 

Phalacrua corruscansy 281. 

Phanis juatinianusy 237. 

Phaoniay 310. 

Phacmia basalisy 321. 

Phaovia cinctOy 252. 

Phaonia err ana y 821, 

Phaonia erraticoy 249, 252, 321. 

Phaonia pallida y 252. 

Phaonia qiicrcetiy 322. 

Phaonia acuiellarisy 822. 

Phaonia aignatOy 821, 322. 

Phaonia vaganSy 304. 

Phaonia variegatay 321. 
phlaeasy Ru yniria . 
phlomidisy Powellia. 

PhocideSy 232. 

Phocides iphinouSy 282. 

Phocides maximusy 232. 

Phocidiiiae, 10. 
phocioHy Hesperia. 

Phora concinnoy 316. 

Phora pulicariay 315. 

Phorbioy 310. 

Phygadeuon rugulosua, 815. 

Phyaoacelea damply 298, 300, 801, 318, 828. 
Phytomypiera nitidiventrisy 824. 

Phyiomyzay 815, 324, 827. 

Phytomyza alhipesy 327. 

Phytomyza flavQy Z27. 

Phytomyza ruficomisy 327. 

Phytomyza rufipesy 827. 
piceOy Forcipomyia, 
piccTMy Hesperia foulquicri. 
picipesy Dolichopua. 
pictipennia, Culicoides, 
pictusy Sphaeromiaa. 

Pieridae, 210 . 

Pieria braaaicaey 209. 

Pieria napiy 201, M6, 280. 
pUicomisy Trichophya. 
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pUipes, Trimicra. 
piliveniris, PsammocAares. 

PtlopAorus, 482. 

PUopAcrus unlshii, 482» 485. 
pilosiventris, LuciLia. 
pUosus, Myrmecotypus. 
pipiens, Culex. 
mpiena, Syritta. 

Ptpunculue campestrisy 811. 

PipuncuJus fuscusy 811. 

Pipimctdua qeniculaiusy 811. 

Pipuncuius norridusy 811. 

Plagia, 806. 

^^agiatum. Conosoma. 

Pt^iognath^is chrysanihemi, 815, 828, 820. 
planaitLSy Camponotus. 
planifrons, Clytochryaus. 
planorumy Hesperia serratulae. 
plantaginisy Paraaemia. 
planusy Coproporus. 

Platychira radicumy 821. 

Platychirusy 804, 810. 

Plaiychirus aJbimanuSy 308, 320, 828, 824. 
Platychirus fulviventrisy 804. 

Platychifua manicatusy 821. 

Platychirus peUatusy 808, 820, 321. 

Platychirus scutattLSy 803, 821. 

Platycnema pulicariay 327. 

Platynotay 276. 

Platynota cotoboUiy 276. 

PlatypcUpusy 811. 
plaiy'pierusy Sciapus. 
plebexay Thereva. 
plebeianay Crocidoaema. 

PlebeitLSy 211. 

Plebeius aegoriy 210, 226, 226. 

Plebeius argusy 210, 215, 226, 226, 230. 

Plebeius argus inaequalisy 226. 
plebejusy Hhizobius. 

Plestna maculaiay 323. 
ploeiziy Paradros. 
plumipeSy Doltchopus. 
plurimaculay Sloperia. 
pluvialisy Anthomyia. 
pluvialisy Haematopota. 

Podagricay 216. 
podagricusy Ablepharipus. 

Poecuobothrus nobilitatica, 822. 

PoecUoscytua unifasciatusy 829. 
poeyi, Otidocephalus. 
poggeiy Muschampia. 

'j^geiy Sloperia, 

Pogonosoopinae, 200, 201. 

Pogonosoopini, 280. 

Pogonoscopusy 289, 20SK, 204, 206, 206. 

Pogonoscopua clarkiy 292, 293, 204, 206. 
Pogonoscopus fuscua, 202, 20^ 204, 206. 
Pogonoscopua lenisy 202, 293, 204, 296. 
Pogonoscopua myrmexy 280, 200, 201, 292, 
208, 204, 206. 

Pogonoscopua myrmez confluensy 202. 

Pdietea lardarioy 821, 822. 
pcdiiOy Chryaomyia. 
polka, Dasyhelea, 
poikoy Microchryaa, 

PoUtes taumasy 280. 

PdUies ihemiatodesy 289. 

PoUemia, 206, 807. 

PoOmia rvdis, 806, 807, 802, 821, 822, 828, 228. 
pdUux, Charaxes. 


Polyoerata, 268. 
pclychaekiy Fannia. 
polychJoruSy Vanessa, 
polygius, Bungalotis. 
polygiua, Hesperia, 
pclyodony Macronychia. 
pdyzenay Fryphanis. 
polyzona, Heaperw. 
polyzona, Jemadia. 
pompeiusy Hesperia, 
poniicoy Hesperia, 
popovianoy Niaoniades tagea. 
populneuy Saperda. 
porciusy DyacopheUus. 

Porphyropsy 8 ^. 
poatgenitay Hesperia. 

Potamia conapicue teucety 861. 

PoweUiay 1, 12, 16, 17, 18, 22, 88, 46, 186, 164. 
PoweUia adenenaisy 22, 24, 164. 

PoweUia adenenaia amenophisy 22, 24, 104. 
Powdlia aliy 22, 28, 88, 89, 187, 142, 148, 166. 
PoweUia aXi thempnoid^y 148, 166. 

PoweUia aaterodiay 12. 

PoweUia diomusy 12. 

PoweUia dromusy 12. 

PoweUia evanidesy 12, 166. 

PoweUia gaJbay 12, 22, 28, 24, 187, 147, 166. 
PoweUia geroHy 2, 12, 22, 28, 24, 180, 147, 164. 
PoweUia nellasy 166. 

PoweUia orhifery 11, 12, 22, 28, 24, 88, 80, 
187, 188, 180, 142, 144, 145, 146, 166. 

PoweUia orbifer hUariSy 166. 

PoweUia orbifer lugenSy 166. 

PoweUia oH)%fer aecunda, 146, 166. 

PoweUia orbxferay 166. 

PoweUia pMomidisy 11, 12, 22, 28, 24, 187, 
180, 142, 146, 146, 147, 148, 166. 

PoweUia saoy 11, 12, 15, 22, 187, 164. 

PoweUia aataapeSy 12. 

PoweUia aerioriusy 7, 16, 22, 28, 24, 88, 89, 
187, 188, 189, 140, 141, 142, 144, 146, 
146, 147, 164. 

PoweUia aertorius eucraiCy 140, 164. 

PoweUia aertorius gavamienaisy 189, 164. 
PoweUia aertorius gracilisy 140, 164. 

PoweUia aertorius guadarramenaisy 189, 140, 164. 
PoweUia aertorius kempnyiy 141, 166. 

PoweUia aertorius parvuta, 140, 164. 

PoioeUia aertorius avbtus-brunneay 140, 166. 
PoweUia aertorius teaaeUoideSy 141, 164. 
PoioeUia apioy 12, 17, 160, 160. 

PoweUia atruveiy 22. 

PoweUia avbgraciUsy 164. 

PoweUia aupema, 166. 

PoweUia therapnty 22, 28, 88, 80, 187, 188, 
180, 142, 148, 144, 146, 166. 

PoioeUia tranavaaliacy 12. 

PoweUia vindeXy 12, 17, 160. 

PoweUia zebra, 12, 166. 
praeaustralisy Erynnia. 
praeuatay Palpomyia. 
pratensisy Da^hdea. 

^atorum, Meromyza. 

Prenes arts, 284. 

Prenes nero, 284. 

Prenes nyctdius, 284. 
primal Hodua. 

Prionomyia, 460. 

Prionus coriarius, 206t 207. 

Probexzia, 801, 422. 
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procerus^ Sphaenmiaa, 

Prokempiaf 881» 401. 
promeiheu6t JReverdinia proteus. 
pronUus, Bradyc^us, 
proleust Reveminia, 
protheon, TuUia. 
proto, Muachampia. 
proto, SU^ria, 

Protocaliphora azurea, 822. 
protoclea azota, Charaxes. 
protozona, Odechia. 
proxima, Maaicera. 
proximans, Charaxea dritceanus. 
proximua, BoUtohiua. 
pruinosa, TipuXa. 
prunata, Lygrie. 
pruniramiella, Xylesthia. 

Psammocharea cardui^ 806. 

Paammocharea piliventrisy 806. 

Paectroaciara aoluta, 828. 

PsepheDidae, 885, ^7. 

Paephenoidea, 885, 386. 

Paephenoidea gahani, 881, 885, 387. 

Paephenua, 385, 887. 

Paephenua leconiei, 385, 387. 

Paeudocoenoaia dbnormia^ 823. 

Paeudoculicoidea, 401. 
paeudotTuUvae, Hesperia. 

Paeudomymui, 428. 

Paevdomyrma elongata cubaittraia, 427, 428, 429, 
436. 

Paeudomyrnui flavidula pazoai, 427, 428, 429. 


punctaiva, RhypKua. 
puncticoUia, Culicoidea. 
punctor, ASdea. 
pupillata, Oberea. 
pupiUata, Saperda. 
puaiUa, Agromyza. 
puaiUa, Cydmaea. 
puaiUa, Oacinia, 
pygmaea, Bezzia. 
pygmaea, Thechia. 

^gmaeva, BoUtohiua. 

Pygosteninae, 172. 

Pyrameia aUdanta, 209, 223, 230. 

Pyrameia cardui, 198, 194, 195, 196, 197, 209 
223, 230. 

pyraatri, Catabomha. 
pyraatri, Syrphua. 
pyrenaica, Hesperia carthami. 
pyrenaica, Hesperia malvae. 
pyrenaica, Hesperia malvoides. 

Pyrgus, 16, 163. 

Pyrgua alveolus, 16. 

Pyrgus inalvae, 16. 

Pyrrhopyga zimra, 232. 

Pyrrhopyge jamina, 232, 

Pyrrhopygopsia cleanthes, 231. 

Pyrrhopygop'iis cleanihus, 231. 

Pyrrhopygopsia cloanthus, 231. 
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paeudotaraa, Hesperia malvae. 
Paila nigricortiia, 327. 
Paihhelea, 891, 407, 408. 
Pailohelea aociabUia, 407. 
PaUopua, 316, 317. 

Psocidae, 800, 818, 828. 
Psocoptera, 246, 250, 253, 297. 
Paocus bifaaciatus, 318. 
Psychoda, 252. 

Psychodidae, 252. 

Paylla, 812, 313, 324, 326. 
Psyllidae, 800, 812. 

Pteromalua, 303, 804. 
Pterophoridae, 276. 
Pierophorua eupatorii, 276, 
Pterophorua nephogenea, 276. 


Pteryaoapidea phageaia, 241. 
PiU^ciylus, 885. 

Ptinidae, 282. 

^tychoneura crabronum, 312. 

a choneura cylindrica, 312. 

eacena, Blepharipus. 
pubiverUria, Myrmeleon. 
pueUa, Ciaaeia. 
pulcheUa, Oxycera. 
pulcheUua, Eupteryx. 
pulchellua, Olenoleon. 
pulcher, Rhizobiua. 
pukhrithorax, Forcipomyia. 
puXicaria, AT^iochaeta. 
pulicaria, Pnora. 
puUcaria, Pla^cnema. 
pulicaria, Culicoidea. 
pumilionia, Siphonella. 
pumilua, Culicoidea. 
puncUtHcoUia, Culicoidea. 
pumcUUua, Culicoidea. 
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quadricinctus, Metacrabro. 
qnadrifaria, Nephrotoma. 
quadrtfasciata, Strangalia. 
quadrifaaciatum, Conosoina. 
qiiadriguttatus, Hoplocryptus. 
quadrijuga, Sabatinca. 
quadrimaculaiinn, Conosoma, 
quadrifnaculatus, Hoplocrabro. 
quadrispinosa, Palpomyia. 
quadrum, Helina. 
quadrum, Spilogastcr. 
querceli, Phaonia. 
quercii, Hesperia onopordi. 
qucrcus, Typhlocyba. 


R 

rndicicola, Forcipomyia. 
radicum, Anthomyia. 
radicum, Egle. 
radicum, Erigone. 
radicum, Platychira. 

Rarnburia, 15, 17, 164. 

Ramburia antonia, 2, 15, 24, 61, 62, 164. 
Rarnburia antonia gigantea, 164. 
ramaea, Spilothyrus. 
reducta, Hesperia andromedae. 
reducta, Hesperia cacaliae. 
reducta, Hesperia carthami. 
reducta, Hesperia ceniaureae. 
reducta, Hesperia malvae. 
reducta, Hesperia malvoides. 
reducta, Hesperia melotia. 
reducta, Hesperia onopordi. 
reducta, Hesperia aidae. 
regalia, Musca. 
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ttgylWf Forcipomyia* 
reichei, Myceiopmis* 
rdickh Chryao^* 
restrkta, Hesperia, 
restrictOy Hesperia maXme, 
restficia, Hesperia mdhvoides, 
reoerdiniy Hesperia, 
reverdinit Hesperia alveus, 
reverdinif Hesperia armoricanvs, 
Beverdinia, 16, 18, 165. 

Heverdinia albaUiy 166. 

Beverdinia proUus, 165. 

Beverdinia proteus profneiheus, 165. 
Beverdinia atavdingeri, 11^ 16ik 
Beverdinia ataudingeri epimsHheuSt 165. 
Bhamjdiomyia, 884. 

Bhamphomyia erythropJUhalmat 886. 
Bhamphus acaciae, 886. 

Bhamphus ferrugineus, 886. 

Bhamphus perpuaiUus, 886. 

Bhamphus seiistriatvs, 885. 

Bhingia campestria, 808. 

Bhingia rostratat 808. 

Bhinophora lepida, 888. 

Bhizdoius alphaheiicus, 887. 

Bhizobius dAilia, 887. 

Bhizobius hirteUua, 887. 

Bhizobius nitiduSf 2&7, 

Bhizobius occiderUalia, 887. 

Bhizobius plebejus, 887. 

Bhizobius pulcher, 887. 

Bhizobius svhhirieUus, 886. 

Bhizobius ventralis, 887. 

Bhodogastrioj 865. 

Bliopdcx!er£^ 848, 861. 

Bhopalum kiesentoeUeri, 817. 

Bhopcdum tibidUt 800, 817. 

Bhus coriaria, 8M. 

Bhynchota, 889, 897, 898, 888. 
Bhyparida commutahiliSf 886. 
Rhyphidae, 858. 

Bhyphus punctatvSf 858, 817, 887, 888. 
Bhytirrhinus, 816. 

Bhytirrhinus deformis, 816. 
ribesiif Syrphus, 
richardsi, LucUia, 
riethif Gulicoidea. 
riparia, Noti'phila, 
ronOf Hesperia, 
rosae, Typhlocyha, 
roseomacuUUvs, Adehphocoria, 
roseus, Conosteihus, 
rosicoma, Sabatinca. 
rostagnoi, SpUothyrus haeticus, 
rosirata, Bhingia, 
roslratuSf Atrxchopogon, 
rotundatumf Oymnosoma. 
rvbea, Sloperia, 
rttbescens, Hesperia, 
fvbi, Nociua. 
rubicda, Solenius. 
rvbiginosa, Bezzia. 
rtibiginosus, Ceratopogon. 
rubrat Palpomyia. 
rudib, PoUenia, 
rudis, Triehophya, 
rufOf Formiea, 
rufot Vespa, 

rttfescens, Oarcharodus lavalherae, 
ruficeps, CystomnUiUa. 


ruficoUis, Coproporus, 
ruficomist MegaJocerdla, 
ruficomis, Ph^tomyza. 
ruficomis, Trtgonotylus, 
rufinot Chlorovs. 
ruflpecius, Palpomyia. 
rufipeSt Aphaeochaela. 
rufipeSf MutiUa, 
rufipes, PhyUmyza. 
rufogvitatum. Conosoma. 
rufomaciUalaf Eriothrix. 
rufosalurat Hesperia, 
rufus, Coproporus. 
fugvlosvst Phygadeuon, 

Bumicia pUaeaSt 809, 810, 811, 884, 880. 

rustan, Nisoniades. 

rustica^ Dexia. 

rusticanust Nisoniades. 

rusticust Telephorus. 

ryffelensis, Hesperia alveus. 


s 

Sabatinca, 878, 878, 874. 

Sabaiinca aemula, 878, 875. 

Sabatinca aenea, 875* 

Sabatinca aurantiaca, 878. 

Sabatinca aurella, 875. 

Sabatinca habarica, 878, 875. 

Sabatinca caUtarcha, 878, 878, 875. 
Sabatinca calliplaca, 878, 875. 

Sabatinca chrysargyra, 878, 875. 
Sabatinca doroxena, 875. 

Sabaiinca eodora, 878, 875. 

Sabatinca ianihina, 875. 

Sabatinca lucilia, 878, 878, 875. 
Sabatinca quadrijuga, 875. 

Sabatinca rosiconia, 878. 

Sabatinca zonodoxa, 878, 878, 875. 
saccharivora, Saccharosydne. 
Saccharosydne, 878, 

Saccharosydne saccharivora, 878, 880. 
Saga, 851. 

saharae, PapUio machaon. 
salius, Thracides. 
saltans, Cvlicoides. 
saltans, Lasiohelea. 
sambvlicdla, Blepharipus. 
sanguinolentus, Coproporus. 
sanguinolentus, Novius. 
sanguisugus, Cvlicoides. 
santhilarius, Hesperia, 
santhilarius, Myscelus. 
sao, Hesperia, 
sao, PotieUia. 

Saperda popvlnea, 809. 

Saperda pupiUata, 809. 

Sapromyia, 815. 

Sapromyza dijjormis, 888. 

Sapromyza fasciata, 817. 

Sapromma foUidiventris, 817, 887, 888* 
Saibia dcmsppe, 888. 

Safbia spixii, 8^. 

Sarhia Xanthippe, 888. 

Sarcophaga, Vkt 806, 881. 

Sarcophaga oamaria, 840» 858, 888. 
SaroophagidAe, 858, 808. 

Sargus, 808. 

Sargus enprarius, 806, 881. 
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Sargui tn/tMcotof, S08« 

Bmipts minimus^ 884. 

Sargue niibeculosua, 808. 

Mtia$p€Bf PotoeUia. 

Saiumia pawmia, 818. 
aatwmue, Charaxea. 

Satjnidae, 810» 882. 

StUyrua, 848. 
aaunderait Clytochryaus. 
aavigny, Hesperia. 
scaMkUa, Hesperia malvae. 
scalare, Mekmostoma. 
scaiaris, Anthamyia. 
scalaris, Fannia. 
scalaris, Homodomyia. 
scandinavicus, Hesperia alveus. 
Soaphidiidae, 880. 
Scaphisoma'bryophagum, 881. 
Scaphisoma instabill, 880. 
Seaphisoma novicum, ^1. 
Scaptomyza graminum, 318, 326, 327. 
Scarabaeidae, 881. 

Scatophaga lUorea, 388. 

Scaiophaga stercoraria, 840, 252. 
Scatopse albitarsis, 888. 

SccUo^e brevicomis, 816. 
Scaiopudae, 800, 814. 
schansiefisis, Hesperia, 
schausii, Cymaenes silius. 
scheidlerit Carabus. 

Schizohelea, 898, 898, 411. 
Schizohelea copiosa, 411. 

Schizohelea leucopeza, 888, 411, 480. 

sehmiUi, Acamatus. 

schmiUi, Eciton. 

schoenherr, Hesperia. 

schdnherr, Hasora. 

schoenherri, Hasora. 

Sciapus platypterusy 824. 

Sciara, 811, 888. 
scolopaceay Leptis. 
scopoliiy Cerambyx. 
scutatusy Platychirus. 
scuteUariSt Phaonia. 
scnteUata, Da^helea. 
scuteUata, StUibezzia. 

Scymnus aurugir^eus, 887. 

Scymnus elutvs, 288. 

Scymnus flavifronsy 887, 888. 
Scymnus flavokUerus, 887. 

Scymnus maesiusy 887. 

Scymnus noiescens, 888. 

Scymnus vaganSy 888. 
sebdtdus, Dysco'pheUus. 
sthcddusy Papilto. 
secunda, PoweUia orbif^. 
seiiti, Hesperia speyeri. 
semiconfluensy Hespet^ tnalvoides. 
Semiermisy Palpomyia. 
semifumosay Palpomyia. 
smstrybeTy Tachmus. 
aenocoy Hesperia, 
senecoy Orses. 
sensuahsy Dasuhelea, 
sepia, Chortopkilq. 

Sepsis, 811. 

Sepsis eynipsea, 810, 884. 

Sepsis nignpesy 884. 
sepakhimis, Onssia. 

Serangium ti^sHcum, 888 . 


Serangium obscuripes, 888. 
serkaUt, LucUia. 
sericeay Nisoniades. 
sericopisy Dichelopa. 
serraiulae, Hesj>eria. 
serratulaeformxsy Hesperia alveus, 
serralulotaesy Hesperia alveus, 
serricoUisy Hydrochus. 
serripesy Cuphoptems. 
serripesy Palpomyia. 

Serromyia, 398, 893, 409, 410. 

Serromyia femoraUiy 400, 410. 

Serromyia morio, 409, 410, 486. 

Serromyia nitens, 410. 
sertoriusy PoweUia. 
setigeruy Johannsenomyia, 
setistriatusy Rhamphus. 
setosa, AntyUis. 
sexcincltiSy Clytochrysus, 
sexnotaUiy Coenosia. 
sibirica, Hesperia. 
siciUae, Hesperia fritUlam. 
sidacy Hesperia, 
sidaeformisy Hesperia carthami. 
sifaniciLSy Hesperia, 
sifanicusy Hesperia alveus, 
signata, Phaonia. 

Signatory Tryphon. 
signatusy Ceratopogon. 
signalusy Cuphopterus. 
signal us y Pdchyophthalmus. 
sUius, Cymaenes. 
sUiuSy Hesperia. 

Silphidae, 280. 
silvarum, Luctlia. 
silvicday Johannsenomyia. 
similisy Fannia. 
similisy Mnesarchaea. 
simlaensisy Bolitobius. 
simlaensisy Tachinus. 
sitnlaeTisiSy Tachyporus. 
simsoniy Clambus. 
simulatrixl Lttcilia. 

Simulium aureum, 884. 

Simulium omatum, 819. 
singularisy Tachyporus. 
sinicusy Hesperia, 
sinina, Nisoniades iages, 
sinuatay Panesthia. 

SiphoneUa pumilionisy 816. 

SUyperia, 18, 15, 17, 46, 148, 165. 

Sloperia ahmed, 165. 

SUyperia fenestrata, 165. 

Shperia ioan, 42, 48, 160, 165. 

SUyperia hUulerUuSy 12, 4S^ 48, 150, 165. 
SUyperia mohammed, 149, 150, 158, 165. 
SUyperia plurimacuUiy 165. 

SUyperia poggei, 11, 18, 15, 48, 48, 150, 165. 
SUyperia proto, 48, 149, 160, 151, 158, 165. 
SUyperia proto aragonensis, 150, 165. 
SUyperia proto fulvosatura, 168, 166. 
SUyperia proto gigas, 150, 165. 

SUyperia proto ntgrita, 151, 165. 

SUyperia rubeuy 165. 
smtthiy Synemosyna. 
sociabilisy Ceratopogon. 
sociabilisy Isohdea. 
sociltbilis, Psilohelea. 
socles, Hesperia. 

Sokniusy 897. 
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Soleniue laevigatas, 804. 

Soienius larvatus, 800, 804, 830. 
Solenius parratus, 806. 

Solenius rubicola, 804, 380. 

Solenius vagus, 209, 805, 806, 821. 

solstitialis, Bezzia, 

soluta, Psectrosciara. 

sordidula, MonoUpta. 

speciosa, Hesperia, 

speyeri, Hesperia, 

Sphaeromiasy 392, 898, 413, 416. 
Sphaeromias albomarginaius, 416. 
Sphaerotnias annulitarsis, 416. 
Sphaeromias candidatus, 416. 
Sphaeromias elegans, 416. 

Sphaeromias fasciata, 421. 

Sphaeromias fasciatusy 416. 
Sphaeromias piciusy 416, 416. 
Sphaeromias procerusy 416. 
SphaerophoriOy 303, 306. 

SphaerophorUt menthastriy 309, 321. 
Sphecapaia, 312. 

Sphecapata conicoy 309. 

Sphecapata triruspis, 305. 

Sphecoidea, 298. 

Sphegidoe, 330. 
sphenacma, Decadarchis. 

Sphere albisectumy 316. 

Sphingidae, 361. 

Sphodromantisy 211, 229. 

Sphodromaniis hiocidaia, 205, 213. 
Spilogaster claroy 317. 

Spilogasier duplicaia, 808, 314. 
Spilogaster impuncta, 308, 314. 
Spilogasier lucorumy 308. 

Spilogaster quadrumy 308, 317. 
Spilogasier tetrasiigma, 308. 

Spilonotay 270. 

Spilonota thyellopis, 273. 

Spilothyrusy 14, 16, 17, 163. 

Spilothyrus alceacy 16. 

Spilothyrus althaeae, 14, 16, 17, 163. 
Spilothyrus althaeae australiformisy 163. 
Spilothyrus amhignUy 163, 

Spilothyrus baeticusy 163. 

Spilothyrus baeticus grisea, 163. 
Spilothyrus baeticus oberthuri, 163. 
Spilothyrus baeticus octodurensisy 163. 
Spilothyrus baeticus rostagnoiy 163. 
Spilothyrus baeticus viridescensy 163. 
Spilothyrus flocciferay 163. 

Spilothyrus fudva, 168. 

Spilothyrus fulvescens, 163. 

Spilothyrus fulvipinnulis, 168. 
Spilothyrus lavadieracy 16. 

Spilothyrus malvarumy 168. 

Spilothyrus marrubiiy 168. 

Spilothyrus orientalisy 163. 

Spilothyrus ramses, 168. 

Spilothyrus stauderiy 163. 

Spilothyrus stauderi fulvissima, 163. 

Spilothyrus stauderi obscurata, 163. 

spiniferOy Bezzia, 

spinvpeSf Palpomyia. 

spio, Powellia. 

spissus, Coenobius. 

spixii, Sarbia, 

spUndida, hucUia, 

splendida, Musca, 

apurius, Chadarus, 


sgualidus, DryophUodes, 
stabulans, Muscina* 

Staphylinidae, 249, 268, 818. 
Staphylus oscalaphtLSy 241, 

Staphylus chlorocephala, 240, 241. 
stauderi, Spilothyrus, 
staudingeriy Reverdinia, 

Sienocranus agamopsyche, 877, 379. 
Stenodictyay 211. 

Stenodictya lobata, 211. 

Stenotus binotatuSy 329. 
stercoraria, Scatophaga, 
stercorariusy Geotrupes. 

Steropesy 16. 

st, hilariusy Myscelus, 

stignuiy Culicoides, 

Siilobezzia, 892, 408, 408, 411. 
Stilobezzia flavirostris, 412. 

Stilobezzia gracilis, 411, 412, 426. 
Stilobezzia lutacea, 412. 

Stilobezzia ochraceOy 412. 

Stilobezzia scuteUatOy 412. 

Siimula swinhoei, 240. 

Stoeberhinus testaceay 274. 

Stotnoxysy 302. 

Sioreus brachyderes, 284. 

Storeus metasiemalisy 283. 

Storeus parvuluSy 283. 

Sioreus tfariabilisy 284. 

Slrangalia quadrifasciatay 205. 
Stratiomyidae, 800. 
striata y Hesperia centaurene. 
striatopunciaiusy Ditropidus, 
strigaia, Cryptarcha, 
strigifronsy Tachydromia. 

Stomoxys cahitransy 307. 
strigosa, Hylemyia, 
slruveiy Poirellia, 

Stylopyga orientalisy 204, 213. 

suave. Conosoma. 

ail avis y Chry solus. 

suhclariiSy Nisoniades, 

subconyzaey Hesperia. 

subgracile. Conosoma. 

subgrarilis^ Powellia. 

subhirlellusy Rhizobius. 

subpalliday Charaxes paphianus. 

suhpupillatitdy Pcripaocus. 

subsessilisy Neurohelea. 

suhsuturalisy Monolepta. 

subteslaceiimy Conosoma. 

subtus-brunneay PoweUia sertorius. 

suffusuy Hesperia alveus. 

supernuy Powellia. 

supra-bellieriy Hesperia fouUjuieri. 

SwammerdameUa brevicomis, 816, 828. 

sivinhoeiy Stimula. 

sydneyensisy Litochrus. 

sylpharis, Aiteva. 

sylvanusy Augiades. 

sylvaticusy Atrichopogon. 

sylviusy Cydopides. 

Symphoromyia crassicomis, 300. 
Synemosyna, 428. 

Synemosyna smithi, 428, 429, 486. 
aynneurotUy Crocidosema. 

Syrichtus, 16, 168. 

Syrichius oZceoe, 16. 

Syrichtus alveolus, 16. 

Syrichtus malvae, 16. 
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ayrichtus, MiLachampia. 

Syrittat 806. 

SyrUta pipiens, 806, 816, 882. 

Syrphidao, 240, 262, 209, 800, 802, 808, 8C4, 
805, 806, 821, 881. 

Syrphus, 804, 806, 821. 

Syrphus (Hbostfiaiua^ 808, 821. 

Syt^ua arcucUua, 204. 

Syrphus auricollis, 308, 306. 

Syrphus auricoUis niaculicornis^ 821. 

Syr^us balteatuSf 808, 806, 820, 821. 

Syrphus corollae, 808, 320. 

Syrphus hilarisj 802. 

Syrphus latifasciatus, 320, 821. 

Syrphus luniger, 808, 321. 

Syrphus perpleo^y 204, 212. 

Syrphus pyrasiriy 802, 303, 804. 

Syrphus ribesiiy 802, 303, 806, 321. 

Syrphus venustusy 302. 

Syrphus vitripmnisy 803, 807, 321. 

Systasea crosusy 241. 


T 

Tabanidae, 209, 307. 

Tahanus bromiusy 322. 

Tabanus glaucusy 807, 822. 

Tachina, 808. 

Tachina erucaritniy 308. 

Tachina niiiduUiy 308. 

Tachinidae, 308. 

Tnrhinns bruniu icoUi^ty 187, 189. 

Tachinus collarisy 186. 

Tachinus coriacens, 186, 188. 

Tachinus himalayicusy 186, 189. 

Tachinus nionticoUiy 186, 187, 189. 

Tachinus semiruber , 188. 

Tachinus simlaensisy 187, 188. 

Tachista arrogansy 315. 

Tachydromiay 30i^ 311, 824. 

Tachydromia annuli pcsy 827. 

Tachydrornia articulatay 314. 

Tachydromia calcratUy M7. 

T achydromia claranduy '316. 826. 

Tachydromia cothumatay 316, 327. 
Tachydromia extricatus, 327. 

Tachydromia longicomisy 326, 327. 
Tachydromia not ala y 327. 

Tachydrotnia pallidiventris, 311, 316, 324, 827. 
Tachydromia strigijronsy 327. 

Tachyporinae, 173. 

^achyporoidtSy Coproftorus. 

Tachyporus ancorariusy 186. 

Tachyporus assimilisy 184, 185. 

Tachyporus chrysomelinusy 188. 

Tachyporus hypnorumy 188, 184. 

Tachyporus jocosusy IM. 

Tachyporus margiftalisy 184, 186. 

Tachyporus ni^omaculatusy 183, 186. 
Tachyporus nitiduloideSy 186. 

Tachyporus nitidtUus, 185. 

Tachyporus simlaensisy 184, 186. 

Tachyporus singularis, 184, 186. 

Tachyporus undukUus, 188» 186. 
iaeniata, Bezzia, 

Tacniocampa gothica, 209. 
iacniopus, Chhrops, 
tages, Nisoniades, 
uigtSt Thanaos. 


Tagiades fumatusy 240. 
taiivanensisy Columbisoga, 

Tamela dioclesy 240. 

Tanypodidae, 801. 

Tanypusy 800. 

T any pus nebulosusy 327. 

Taractrocera papyria papyrioy 239. 
taros y Hesperia malvae. 
taros y Hesperia malvoides. 
tarasoidesy Hesperia serralular. 
tarsatuSy Palpomyin. 
taumaSy Limochores. 
taumaSy Papilio. 
taumnSy Polites. 
tauricusy Carcharodus. 
taveiensisy Charaxes etesipe. 
telegonus, Thracides. 

Teleomorphay 18, 19, 20, 21, 46, 64, 65, 88, 96, 
103, 115, 163. 

Telephorns fuscus, 205. 

Telephorus nigricans y 261. 

Telephorus ruslicusy 262. 
tenaculat u s, Libyogomph u s. 
tenebricosoy Bezzia. 
tenebricosOy Macquartia. 

Tencbrio moUtory 204, 205, 213, 261. 
ienerrimny Typhlocyba. 

Tenihredopsis nasmtuy 205. 
tenuisquamoy Forcipomyia. 
tenuisiriatusy EUcscfuxic^. 

Tephriiisy 320. 

Tephritis bardanaCy 310. 

Termitodiscinae, 171, 

Termitodiscus butteliy 171. 

TermUodiscus escherichiy 171. 

Termitodiscus minutusy 171. 
krmitophilusy Doryloxenus, 
tersa, Hesperia, 
tersiory Hesperia, 
tersissima, Hesperia. 
tesscUatOy Empis. 
tessellatay Monohelea. 
tesselloidesy Poicellia scrlorius. 
tcssellumy Favria. 
tessellumy Hesperia, 
iessdlum'y 31 use ham pin. 
tessellumy Tuttia. 
testaceOy Stoeberhinus. 
tesiaceipesy Cnmponotus. 
teetaceipesy Myrmophyma. 
iestaceu uiy Conosoma, 
tetrastigmay Spilogaster. 
teucer, Caligo. 
teucery Potamis perspicuc. 
thaUissinay Hadena. 
thalassina, Mamestra. 

Thanaosy 10, 16, 163. 

Thanaos tagesy 16. 
ihaumas, Adopaea, 
thaumaSy Thymelicus. 

Thechia hrevirostris, 284. 

Thechia cinerascens, 286. 

Thechia longirostrisy 286. 

Thechia wfgmaeay 286. 
ihemistocUs, Hesperia. 
themistocleSy Polites, 
therapnCy PoweUia. 
therapnoides, PoweUia ali, 

Thereva, 804, 806, 807, 308, 316. 

Thereva anilis, 388. 
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Thereva anniikUa, 315. 

Thereva ardta^ 808. 

Thereva hifunciaia, 328. 

Thereva nobilitcUa, 807. 322. 

Thereva jMeia, 808. Z&St. " 

Theapeius dcUmani, 234. 
theiisf Agriadee, 
ihibeiana, Heape^. 

Thracidea anUminiLa, 234, 235. 

Thracidea fiacheri, 2^ 285. 

Thracidea hewitaoniy 285. 

Thracidea leaueuri, 235. 

Thracidea longiroatria, 284, 235. 
Thracidea aalitia, 234. 

Thracidea telegonva, 234. 
thunbergeUay Micropteryx. 
thunbergiy Capaua. 
thunbergiy Deraeocoria. 
thueUopia, Spilanota. 

Thymale, 16. 

Thymeky 15. 16, 163. 

Thymele lavateracy 15. 

Thymele malvacy 16. 

Thymelicuay 16. 

Thymdicua acteony 16. 

Thymelicva aetnay 289. 

Thymelicua thaumasy 16. 

Thymedinua, 16. 

Thymdinua acteony 16. 

Thyreopua cribrariusy 299, 800, 807, 822. 
Thyreopua peUariuay 800, 808, 309, 322. 
Thyreopua acutellatvay 298, 800, 809, 823. 
Thyreua clypeatusy 300, 802. 

Thyridomyiay 898, 398, 426. 

Thyridomyia paluairia, 898. 
iibiale, Rhopalum, 
iibialia, Choriaopa. 
tibialia, Dilophua. 
tibialisy Palpomyia, 
tierenaiay Clambua. 
tigrina, Coenoaia. 

Timarcha mekdlicay 26L 
Timodora, 270. 

Tineidae, 210, 278. 

Tipula flaveaccna, 828. 

Tipula lunatUy 828. 

Tipula ochraceay 828. 

Tipula pruinoaay 316. 

Tipulid^, 800, 815. 
tindatea, Charaxea. 
tiihonu8y Epinephele. 
titiUanay Forcipomyia. 
togata, Antyllia. 
ionnoiriy Trichohdea. 

Tortricidae, 2^ 271, 276. 

Toxidia peroniy 288. 

Toxophora TnaculaUiy 816. 

Tracheliodeay 800. 
tranafuga, Doryloxenua. 

*tranafugay Palpomyia, 
tranavaaliaey PowMia. 
tranaveraa, Nisoniadea iages. 
irehevicenaia, Heaperia alveua. 
triangiduay Coproporua. 

Trichina davipea, 324. 
trichodactyloy Chortophila, 

TrUkeMea ionnoiri, 898. 

Trichophya obaoleia, 171. 

Trichophya pUicomia, 171. 

Trichophya rudisy 171. 


Triohophyinae, 171, 

Triohoptm, 300^ 317, 328. 
trkhojSerOf Forcipomyia* 
trichopterua, Forcipomyia* 

Trichopticua innocuua, 804. 

TrichoptUua derelictua, 276. 

Trichotanypua euliciformia, 326. 
tricolor, Coenoaia* 
tricuapia, Sphecapaia* 
trifaaciatua, Ancutrocerua* 
infoadatuay Airichopogon, 
tnfolii, Zygaena. 

Trigonolylua ruficomia, 329. 

Trimicra pilipea, 328. 

Trineuruy 311. 
tringaria, Leptia. 
trinotatuay Bolitobiua. 
tripolinay Erynnia alceae* 

Triahelea, 391. 
triaignatua, Heaperia* 
triate, Conoaoma* 
irivirgaiay Orichora. 
irogl^yieay Chhropa* 
truncoruniy Medeterua* 

Trypetidae, 305. 

Tryphon aignatoTy 310. 

Trypoxylouy 805. 
tutiiy Heaperia malvoidea. 

TuUiay 15, 18, 27, 88, 40, 84, 152, 154, 165. 
TuUia gigaay 158, 165. 

TuUia gigaa diluiioTy 165. 

TuUia gigaa minoTy 165. 

TuUia hxbiaci, 165. 

TuUia leuzeae, 165. 

TuUia nobiliay 158, 165. 

TuUia ndbilia fucatay 165. 

TuUia nobilia kuenlunuay 165. 

TuUia protheoHy 165. 

TuUia teaaeUumy 2, 15, 40, 41, 153, 154, 155, 

156, 157, 158, 159, 160, 161, 165. 

TuUia teaaeUum cribreUoidesy 156, 165. 

TuUia teaaeUum nigricanay 156, 157, 165. 

TuUia teaaeUum nomaa, 84, 85, 153, 155, 156, 

157, 165. 

Tychiua minutiaaimuay 285. 

Typhdocybay 818, 825, 826. 

Typhlocyba debUia, 326. 

Typhhcyba douglaaiy 824. 

Typhlocyba grcUioaay 824. 

Typhlocyba quercua, 312, 325, 326. 

Typhlocyba rosacy 815, 325. 

Typhlocyba tenerrimay 325, 826. 

Typhlocyba vlmi, 312. 

TyT)hlocybidae, 800, 318. 


u 

ulmiy Typhlocyba* 

Ulochoray 271. 

Ulochora pei^iiga, 274. 
umbraiica, Hebeonema, 
undulatua, Tachyporua. 
unicolor, Conoaoma plagiatum* 
unicolor, Niaoniadea iagea. 
unifaaciatua, Poeciloacytua* 
untmaculata, Clinohelaa, 
unmaculeUa, Mnemonica* 
uralenaia, Heaperia aarralulae, 
urbana, Mydaea* 



Vrbcmui, IS, li» 168. 
UHkmus oZcwM, li* 
UH>anua fnahatt I 89 16. 
Ufhanm vetus eroetts, 841. 
Ufbieola, 16, 16. 

Urbiccia commas 16. 
Urbioolidae, 10. 
UtbiooUdes, 10. 
ussheri, PaUa. 
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Vacerra bonfilitis, 265. 

Vacerra bonfilsii, 235. 

Vixcerra litana, 235. 
vagabundus, AcarUhocrahro. 
vaganst Aricia, 
vagans, Phaonia, 
vagans, Scgmnus, 
vaginalis, Lonchaea. 
vagus, Soienius. 
wuesiaca, Hesperia carihami. 
valesina, Hesperia. 
vaUaia, Beris. 

Vanessa antiopa, 248. 

Vanessa alalania, 246« 248, 240, 250, 258. 
Vanessa c-album, 251. 

Vanessa eardui, 104, 107. 

Vanessa ^ychiorus, 248, 251. 
vaniUae, Vione. 
varanes, Charaxes. 
variabij^ Ccnosoma. 
variabilis, Anlt/Ua. 
variabilis, Bombvs. 
variabUis, Storeus. 
variata, Hylemyia. 
vmriegata, CUnohelea. 
variegaia, Epuraea. 
variegasta, Nisoniadea tages. 
variegaia, Phaonia, 
varipes, Dicrobezzia. 
varius, Crossocerus. 
varius, Culicoides. 
varus, Crabro. 


velox, Lasiohelea. 
vtniralis, Encosmia. 
ventrdlis, Bhizcbius. 
venusta, Dicrobezzia. 
venusta, Hesperia, 
vmssstus, Syrphus. 

VerraUia aucta, 824. 
versicolor, DasyheUa. 
versicolor, Hesperia, 
versicolor, Mimoniades. 

Vespa crabro, 848. 

Vespa gemutnica, 246, 248, 252. 
Vespa norvegica, 252. 

Vespa rufa, 248. 

Vespa vulgaris, 248, 252. 
yeBi>idae, 258. 

Vettius U^frenayei, 286. 

VelHus lafrtsnayi, 286. 
vdus, Uiianus. 
vexans, Culicoides. 
vexans, Forcipomyia. 
vicana, Aristoielia. 
vindex, PowdUeu 
vindiccUa, Oseinis. 


vuHOceus, uaraous. 
virescens, Macropsis. 
viridella, Adda. 

viridescens, Spilothyrus haelicus. 
viridiceps, Oorgopan 
vitiosus, Brachyfogon. 
viiripennis, Doltchopus. 
viiripennis, Empis. 
viiripennis, Syrphus. 
vittafum. Conosoma, 
vittatus, Hesperia carihami. 
vologeses, Charaxes varanes. 
vomitoria, CaUiphora. 

Voria, 805. 
vulgaris, Melolontha. 
vulgaris, Vespa. 


w 


wahXbevgi, tiypolimnas. 
walheri, Blepharipus. 
ivalshii, PUophorus. 
wasmanni, Doryloxenus. 
wesmaeli, Crossocerus. 
wesiennann, Hesperia, 
whitei, Australoscopus. 
unnnertzi, Atrichopogon. 
winnerizi, CtUicoides. 
tvinneriziana, Bezzia. 
tvolfensbergeri, Melitaea maluma. 


X 


Xanthippe, Hesperia. 
Xanthippe, Sarbia. 
xanihocephala, Bezzia. 
Xanthochlorus ornatus, 823. 
Xestocrabro, 207. 

Xestocrabro microsiictus, 304. 
xiphares, Charaxes. 

Xylesihia pruniramieUa, 278. 
Xylocrypta, 415. 

Xylotrupes minos, 261. 
Xyncdropis micans, 288. 


Y 


ypsiUm, Agrolis. 
yunnana, Hesperia bieii. 


zagrabiensis, Hesperia malvae. 
zebra, Potoellia. 

Zenisjebus, 287. 

Zenis meJaleuca, 287. 

ZemM minos, 287. 

Zenis minos jebus, 287. 
zicxac, Epamadms. 
zimra, Jemadia. 
zimra, Pyrrhopyga. 
zona, Hesperia, 
xonalus, Clyiochrysus. 


zofuUusit Oncodee. 
zonodoaea, Sabaiinca, 

Zygaeno, B04, 808, 210* 21£« 
Zygoma camiclic4i^ 808. * 

Zygoma exuloMt 808. > ^ 

Zygoma fitipendulae, 807. 808, 880. 
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